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c4ll the New Discoveries and Inventions 


When sore throat rules the house 


Mothers should present the facts 
to a great novelist and let him 
write of the trials of a woman 
whose three children and husband 
are at home for a week or more 
with a cold. 

Fretful little Junior his 
sniffling _ sisters ~ the irri- 
table father out of his element 
.. . the worry of wondering 
whether it is just a cold or some 


thing worse. 
‘Can such trying sieges be 
avoided? Oftentimes, yes. 


Listerine, the sale antiseptic 


used early has checked many and. 
many a cold before they had a 
chanee to get the upper hand 
At the first sign of irritation 
use Listerine full strength. As a 


gargle. As a mouth wash. And 
occasionally diluted, as a nasal 
douche 


You will be delighted to find 
what threatened to be a nasty 
cold is often gone in a day or 

The antiseptic action of Lister- 
ine explains its ability to check 
cold weather complaints. The 


moment it enters the mouth it 
attacks the disease-producing 
bacteria that lodge there, 

The intelligent thing to do 
is use it systematically during 
these cold weather months when 
“flu"“and pneumonia are @ con- 
stant’ menace, Lambert Phar- 
macal Company, St. Louis, Mo., 


USA 


Do something 
about it - - - 


THE 


NEXT TIME 
The next time you buy 
ifrice ask for 

Tooth F 
at 256 the large tube. It 
has halved the tooth 


More than 
50 diseases 


LISTERINE 


-the safe antiseptic 
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CADILLAC 


and its companion car 


LA SALLE 


'VERYONE interested in finer motor cars will find 
his needs and desires ideally expressed among 

the various models of the new Cadillac and its com- 
panion car, the LaSalle. With a price range from $2495 
to $5500, and more than 50 body styles by Fisher and 
Fisher-Fleetwood — you are assured value such as Gen- 
eral Motors alone can offer. Style that gives unique 
distinction in any company, color harmonies of the 
utmost charm and beautiful, rich interior fittings—with 
all these advantages, plus the superb performance of the 
90 degree, V-type, eight-cylinder engine—selection is 
made easy, and complete satisfaction becomesa certainty. 


DIVISITON oF . ENERAL MOTORS 


Gee ee eee | SO SS ae 


CADILLAC MOTOR CAR COMPANY 
DETROIT, MICHIGAN, OSHAWA, CANADA 
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How YOU Can 
Safely Invest 
$100 — $500 — $5,000 


Nec invest S10, $500 o $5,000 jut 
fms great banks, insurance companies and rel 


‘men invest their millions, You ean do this by 
fecoming a shareholder in Financial Investing 


Company of New York, Lud., a general in 
‘vestinent trust, whose record shows net profit. 
of over 105%, 


With $100 You Can Share 


in Nearly 200 Sound Securities 
aby making one inventent fn shares ef 
Financial Investing Company, you own your 

is best bond 


By makin 


sthre in nea 200 of the wor 
fd ocks held by the Company. This ee 
treme dverealia ver "ou nt on 
toner serge but gre 

fi Yu pratt bythe 
Seip bya thee sc 
prolt'a they increase in 


What the Investment Trust 
Means to You 
Financial Invests 


nity for 
ses and later 
Yeu further 


Company is mado up of| 
ie indlviual vet 
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try lub consists of Dr. Mark 
Atkins, Tom Kelsey, Asst. Sec- 
retary of a large insurance company, 
Larry Strong, Vice-President of an oil 
burner company and Allen Kirby, 
banker. One of the first to start play 
each Saturday afternoon, they gen- 
erally get through in time to sit 
around the locker room and chat a 
while before going home to dinner, 
verybody seems to be interested 
in investment trusts these days, at 
Is] Jeast when their interest is in invest 
| ment matters instead of aviation, sen- 
sational murders or who ‘chodses’ to 
run for the Presidency. But most of 
what T have heard or read about 
investment trusts has been in financial 
lingo, so I do not yet know clearly 
what they are all about.” 9 
Thus spoke Dr. Atkins, who was 
just a layman in investment matcers, 
hoping co get some enlightenment 
from his banker friend Kirby. 


A, REGULAR foursome at the coun- 


iy 


fain for your dollars the fall benet “Tom Kelsey, always ready to stare 
Mile honemen sper, ete and| a ite razzing took his cc: “T sup- 
expert, judament of 1 exe institution ene] pose ‘financial lingo’ is as clear €o you 
‘gaged in the business of scientific investing. | 3° one of your ‘simple’ discourses on a 
Our Booklet Reveals favorite medical theme is to us.” 

2 Surprise Profit y Strong: "What do 


‘When you read our booklet you will learn 
x the use of boreowed 
ly done by business) Ot 


hen they are investinent| 
‘This source of profit alone 
may increase the earaing power of "your 


how you il profit from 


id 
dividuals 


tran abarebolder 


‘money as much as 75%. 


Learn How YOU Can Make 
Big Profits Conservatively 


Ttis all explained in our new booklet, “The| 
Investment Frust—from the Investor's View=| 
int,” Mail the coupon and profit by reading 


{his free booklet. 


UNITED STATES FISCAL 
CORPORATION 


Managers of 


Financial Investing Co. of New York, Ltd. 


United States Fiscal Corporation 


Please send me, immediately, your free 
booklet that tells how Ica invest for 


bout investments 
jent paid one of your 
ous bill? 

jat’s enough of your wise 
cracks," said the Doctor, good na- 
turedly. “Dry up and give the floor 
to a man who knows something. I 
was talking to a banker, not to you 
nwo wits. 


for? Has some 


Tur Baxxen’s Stony 


When the banker began, the rest 
listened more seriously, for they were 
all interested in knowing more about 
the subject of investment trusts. And 
he had the faculty of expressing him- 
self simply and clearly. “I realize 
that many explanations of the invest- 
ment trust have been clouded with 
technical expressions, but there is no 
need of them. 

“Te will be easy for you to under- 
stand the subject if you first compre- 
head a certain similarity between an 
estment trust company and any 
other business corporation, such as a 
railroad, bank or steel mill. 

“When a corporation is startea the 
first thing it doce is to raise capical 
by selling its stock and bonds to 
vestors. That is exactly what an in- 
vestment trust does. 


Overhearing A TALK 
About INVESTMENT TRUSTS 


By WALLACE AMES, Financial Editor 


“Using its capital to buy property, 
equipment, supplies or merchandise, 
the railroad engages in the transporca- 
tion business, the utility in the elec- 
tric power business, the store in retail- 
ing, the industry ‘in manufacturing, 
etc. With its capital an investment 
trust engages in the business of mak- 
ing investments. Each corporation 
conducts its particular line of business 
as a means of making money for its 
bond and share holders 


Apvantaons or aN Ixvnsraunt 
Trost 


“If you own a share in a railroad 
a own a part of its net assets; if a 

id of a public utility, certain proj 
erry is pledged as your security. 
you own a share in an investment 
‘trust you own a part of its net assets, 
which are in the form of securities 
rather than physical property; behind 
your investment trust bond ‘are the 
securities owned by the trust. 

“In short, any business corporation, 
including an investmene trust, i sim- 
ly employing capical to make mone 
Ex is these sod ood Noldesg." 

“Is it not a fact,” inguired Dr. 
Atkins, “that a conservative i 
ment trust buys standard securities 
such as I could buy for myself? And 
does not the operating expense of 
the trust come out of the return on 
these securities s0 chat my profit is 
less than when I invest direct?” 

“The answer is yes and no," said 
the banker, but as that scemed to be 
no explanation at all he went on to 
elaborate 

“Yes, the trust buys the same secur- 
ities that you could buy and probably 
at the same price. Yes, their oper- 
ating overhead comes ‘out of the 
gross return on sccuritics owned 

fore they pay interest or dividends 
on their own bonds and stock. But 
i is unlikely thar you would do as 
well investing direct. 

“The investment trust gives you 
the safety of extreme diversification 
which you cannot get with any or- 
dinary sum invested in a few secur- 
ities. It also gives you the profits of 
expert management. There are other 
advantages, but let us confine our- 
selves to these two: diversification 
and management, 

Kelsey, here, will tell you that 
diversification isthe very backbone of 
the strength of his insurance company. 
They can insure a (Continued on page 5) 
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Free Booklets 
to help Investors 


Fidelity Bonds are First Mortgages 
latent lade 


We wil be slat 
aut thin Be 


“Chemical Did, St. Louie 


Modern Plumbing 
Comforts for Your 
Suburban Home 


It you live out beyond. the sewer 
ion, Jon may cher te comer, 
Venleler onl ain protection als 
tne Tole and tat with 


Septic Tanks 
“The safe sewage disposal method, 
sitet, Sites eke 
‘designs for suburban or country homes, 
carp cgi ec. No aur mond 
Thousand fa use. No.cost to operate: 
Economical and easy to ional. 


Before you order 
Saran te Mena ont Sete 


CHEMICAL TOILET CORP, 
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Overhearing a Talk 
About Investment Trusts 
(Continued from pose 4) 


man today, collect one premium and 
pay his death claim tomorrow without 
fver feeling the pinch. By insuri 
many lives the diversification of rial 
takes care of the exceptional case, 

“Another reason an insurance com- 
pany is so strong financially is because 
its assets are invested all over the 
world, a little Bive Ule there, no. 
Fee opetion slaksd ba ey caeiten> 
fure of locality. 

“In the same way, an investment 
trust with its millions of assets secures 
the safety of wide diversification. 
know one crust that has 157 different 
investments. They represent govern- 
ments, municipals and 29 different 
basic industries situated in 24 sepa- 
rate countries. Another trust has over 
400 diversified investments. 

“"Y¥da alone couldn't diversify so 
widely unless you had a million or 
more to work with. Yet, when you 
buy one share or one bond of an in- 
Welement tase You participate pro 
tata in diversified holdings 

“Diversification is not only an 
clement of safety; it is also a factor in 
profits. One way to make an invest- 
fnent income is through interest or 
dividends. Another way is to buy low 
fnd sell high. If you have a parcicipa- 
Hon in a Kandred good sccorities you 
have one hunds times the chance 
to make a market profit that y 
have if your money is all tied up in 
one, ‘You have a hundred chances 
for stock dividends or other extra 
profits thar frequently occur in pros- 
Prous tes 

“The investment trust movement is 
founded, at least partly, on the fact 
that investing is a profession. For the 
average man. to pass judgment on 
which securities are best for his case 
and to undertake the management of 
his holdings is not unlike a sick per- 
son attempting to treat himselt with 
the aid of the old family doctor 
bool . iq 

Making an investment is proper 
scleetion Ik the fast place. Thea tis 
Necessary to keep ia constant touch 
with the affairs of the caterprise in 
which you have invested and with 
economic conditions in gencral. This 
is essential in order to know when to 
sell to avoid a possible loss or to cash 
in on an exceptional profit opportu- 
ee 

‘Such management requires profes- 
sional skill and training as well as 
elaborate statistical records and other 
facilities. It means constant vigilance. 
With such facilities and such skill a 
well-managed trust attends to its in- 


vestments.” 
“Pretty good 


(Continued on page 6) 
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Wherever Uncle Sam's Mail is delivered 


Rain or Shine — Winter or Summer 


The Mail Service Department of 
The F. H. Smith Co. 


under the direction of highly trained, 
proficient correspondents and invest- 
ment experts, functions, like every 
other department of this organization, 
for the benefit and protection of our 
clients who may be found in practi« 
cally every part of the eivilized World. 
‘The same prompt, personal and courteous 
fttention Is given your inquiries— orders 
—requests—by our Mall Service Depart 
‘ment as though you called at one of our 
offices which are conveniently located ia, 
inmportant cities. 


‘Safe — Dependable — Attractive 
are Smith Investments 


Safeguards developed through our 
experience of over a half century 
in Investment Banking surround 
your lavested principal and aa 
‘sure prompt payment of interest, 


For detailed information 
sign and mail attached coupon, 


The EH.SMITH Go. 
‘Jounded 1873 


‘Smith Building, Washington, D.C. 
285 Madison Ave., New York City 
‘Branch Ofices in — Chicago ~ and Other Ciiee 


Kindly send without obligation the hitwry of your 
‘erpiaation and information relative to Smich 
‘Sect 
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Here is the 
ANSWER 


to questions which 
bother many investors 


How can you tell what gives a first 
mortgage bond absolute safety? 
How can you get the highest in- 
come from your money, consistent. 
with safety? 

How can you select a safe invest 
ment house? 

How can you retire in 15 years on 
your present living budget? 
How can you get 6%—more than 
double the savings bank interest 
rate, with all the convenience? 
How can you judge the security 
back of a first mortgage bond? 
What is the history of the first, 
mortgage bond in Chicago? 


Why can Cochran & McCluer sell 
first mortgage bondsin every state 


Retire in. 
now. Well 
will call 


io salesman 


Construction of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 


This book, contains complete 
instructions for building small ale 
‘ternating current motors in several 
sizes. The designs will be found 
in harmony with those of the very 
best manufacturers and they can 
bbe worked out by the amateur for 

making useful instruments. 
Fully Illustrated. Price, $1.50 
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Overheating a Talk 

About Investment Trusts 

(Contined from pose 3) 
sort of scheme, I should say,” chimed 
in Tom Kelsey. 

“Well,” concluded the banker, “it 
is a plan that originated in Great Brit- 
ain a long while ago, I think in the 
1860s and it has been going strong on 
the other side ever since. We just took 
it up within recent years. Undoubted- 
ly our people were ready for the plan, 
if the face that they have already in- 
vested over half a billion dollars in 
investment trust stocks and bonds is 
any criterion. 

“Drop in the office any time if you 
are interested in further dope, of in 
making an investment. I'll ‘try to 
help you out.”” 

"Thanks, Allen, I'll be there soon," 
east i fae Larry St 

“So'll 1," sai strong. 

“Me, too," said Tom Kelsey, and 
the foursome broke up for the day. 


To Help You Get Ahead 


THE Rooke ied blow wil lp ery 
‘They wil be seat 08 request. = 
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Sighineearal Petes 
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ee 
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fe: Ss en Cathay 
Sh Bit Wacker 


‘The House Behind the Bonds remiods 
the investor of the importance, got oaly of 
stalying the investment, ba of checking p 
the baolker who offers if. Address: Fidelity 
Boad & Mortgage Co., 188 New York Lif 
Building, Chicago, Il 


Behind the Scenes Where Bonds Are 
Madea how youcan reer yas 
Iiviog budget. ‘This booklet ce Sccured 
hy writing to Cochran and McCluer Com- 
pay, 46 Norch Dearbora Street, Chicago 


Thireywo page, illustrated. booklet 
Eeeay oo a te ape pu ely 
Scores Compaay, 2308. La Sale St, Chi 
ooo. Ii, 


‘The CommonSense Test of Invest- 
iment Trusts suggests an easy method by 
Stich you may caret Je ehe worth of 
Soy. iovenment erst fefore porting your 
Tovey foo.” United Sates Fuca Corporse 
don, 50 Broadway, New York, will aad a 
Eee copy if yourjuest Circa CS 


“The Making of » Good Tnvestment” 
‘cis how 63408 can be tade oo resent 

Bonds in oitsot $5 Sco, 
Saja Soo ted Srcmy bow the boris at 
Fowl sad how spe iis purchase 
Bees for scopy of as bootie eles 
ait Stace Mecegage Bond Compasy, 
Elmina, Deno, Mhiga. 
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Build an 
Income 

with 
UNITED 


Income Builders! Get full list and 
tion of United First Mortage 
Bond tasues. ‘money work 


fee you, and you will not have to work 
foryou, 


money. You can buy $50 $100— 


a and out new tk, “The 
en Boy nme bude shad 


See here, you 
little tinker! 


Sex here, there and everywhere with 
‘a good flashlight that puts the light 
right where you want it—testing 
“A” battery, hooking up your 
fixing a broken aerial or iead- 
in some night in the middle of a 
| good program. 

No matter what you use a flash- 
ight for, see that you are getting 
the best it can give you, by using 
genuine Eveready Batteries. Yes, 
it DOES matter. I’ll say it doesl 
These batteries are made in the 
‘same shops that make your Eveready 
“B's.” You know they're the best. 

When you press the button, your 
flashlight will always come through 
with bright, white light if you insist 


“I found that out,” as 
‘Moran and Mack say. 
Get the flashlight habit. It’s a 


scientific habit . . . and how! 


How to Get the Most Out of 
‘Your Radio Investment 
‘The Popular Science Institute hy 
red a booklet that gives. defin 
‘and helpful advice in buying, install 
‘and operating a radio outfit. ‘This 
age radio booklet can be obtained for 
35 cents from the Popular Science In- 
stitute, 248 Fourth Ave., New York City. 
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How thela ae uses 
Tycos, the Sixth Sense ~ 


S IN every industry where manufactured products are “A 
thecegh: ait oe tag peacaene tha hiecten bconty an Zycos for the Home 
substituted the accuracy of Jyece Instruments for guess Sow Ope Ts 

work in lumber drying. And the change to Frees Instruments ‘Aa sid in promoting, bomen ficiency, 
for indicating, recording and controlling temperature is saving the ce Bath 


"Toast yout pr the most god rom yout bath, 


industries of America erly yas annually. 
‘Two of the important factors in lumber drying are temperature 
and Kiomidity. Cha of the chief advantages of Bin dying is tt 
iis fo maintain proper drying conditions independent of 
weather conditions, thereby controlling the drying process and the 
final moisture content. It is practically impossible to maintain 
prope ding corre hand sjusonent of spay sod hese 

ine valves. Regardless of the operator's experience itis not within 
hhuman ability to change instantly the position of the hand valves 
so that proper temperature and humidity will always be maintained. 
cos Instruments will insure uniform quality and loss from spoilage. 


‘Whether you make lumber or steel, or furniture, ice cream, Bee Harmer sii 
tools, andy, or any other product that goes through manufactur a 
ing proces that require the indicating, recording or controlling Fjece for the Medical Profesion 


temperature there is a type and style of instrument in the 
Freee Line of 8,000 varieties that will help you. Informative 
literature on any type of instrument will be sent you promptly on Fras Usain Game 
toque, Or our cigiaser will cosule wich you on the application Fret Fever Termes 
of Fees to your particular manufacturing problem. “Xow eer wat 


Taylor Instrument Companies 
nocemttae yun, 


snadian Plants Fee BUILDING, TORONTO. 
facturing Dutributor in Oret Beta 
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lycos Temperature Instruments 
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What Is 


By 
Alexander Senauke, E. E. 


Assistant Director 


Popular Science Institute of Standards 


ADIO, as an industry, is noe 
what it was in 1920 or even 
1926. For this we should 
be grateful 

Radio is now entering an cra of 
stabilization and standardization, 
brought about much quicker than was 
hoped for, and there are several forces 
to be credited largely for this. 

In the matter of stabilization we 
find that licensing agreements have 
been reached giving manufacturers and 
the public ‘the advantage of the 
application to radio products the re~ 
sults of the researches of the most able 
physicists, scientists and engineers in 
the world, 

Two very definite advantages re~ 
sult from stich stabilization. It means 
the elimination of irresponsible radio 
manufacturers and will lead to quality 
competition rather than price compe- 
tition 

‘As to standardization, we find the 
efforts of the national associations, 
such as the National Electrical Manu 
facturers Assoc. and the Radio Manu- 
facturers Association, are bent upoo 
the standardization of general manu- 
facturing practices, manufacture of 
small parts, and the establishment of 
standard performance tests and pos- 
sibly even performance standards. 

Juse what will this do for the 
public Ie means chat increasing pro- 

luction economies will consequently 
result in decreased prices. It assures 
higher performance standards. Te pro- 
vides ‘common basis performance 


Ss 
Popular Science Monthly 
GUARANTEE 


‘The above seal on an advertisement 
indicates that the products relerred to 


hhave been approved after tve by the 
Popular Science Istitate of Standards. 

fora Scr Mocene guaras 
tees every article of merchandise ad. 
Sertised fn its columes. Readers who 
iy products averted fa Porcuas 
Scintcs Movermey may expect them 
fo pive abvolute sarstacton. under 
Dormal and proper use. Our readers 
in baying these peoducte are poaran- 
pa ee a 
Simece Morne 

‘Tae Povetnens 
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Happening to RADIO 


‘This rst arrangement Mr. Seusshs is msing wat developed by him thes years aye 
and provides a ans of checking acarately certain features of reining 


claims in advertising. And, lastly, it 
decreases the rate of obsolescence’ of 
major products due to minor changes. 

“ine Ronen of Seandarls har for 
three years provided the readers of 
Porurak Science Monta with man; 
of the advantages that will benefit 
the general public when the efforts 
toward national standardization are 
fully accepted by the industry. 

‘Through its tests and the exablish- 
ment of its own standards, the 
Popular Science Institute has ‘been 
able to advise readers what radio 
‘equipment could be considered reliable 
and provided a means for excluding 
from Poputar Scisce Montaty the 
advertising of products found to be 
vaworthy of the term “standard mer- 
chandise.”” 

The Popular Science Institute 
of Standards fully appreciates the 
problems and welcomes the efforts of 
those organizations engaged in estab- 
lishing standards and’ in obtaining 
thei “acceptance by the radio. in- 
justry. 


Ic is interesting to note with regard 
to the standardization of test methods, 
thar many of the test arrangements 
that are being recommended for gen- 
eral acceptance at this time are 
basically, and frequently in detail, 
equivalent to test methods that have 
been independently developed by The 
Institute's staff and used by it for 
more than three years. It is now the 
intention of the Popular Science 
Institute's directors to expand the 
radio laboratory facilities to include 
every test arrangement chat is recom- 
mended as standard by the associations 
of the radio industry, thus extending 
the value of its work, 


* + . 


A twenty-page booklet on buying, install 
ing and operating a radio outfit, as well 
asa list of tested and approved 
radio equipment, can be secured. for 25 
cents from the Popular Science 
Institute, 250 Fourth Avenue, New 
York, N.Y. 
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AC Electric Radio 


y 
‘With this method there is no waiting 
the uncertainty Of for tubes to warm up. No difficulty in 
untried ling volume. No noise. No AC 
= apparatus Ne ‘or fading of power. 
And without Instead the same high standard of re- 
To owners of a : prone 
ap” clinainas sacrifice in quality Tn this method there is nothing ex: 
An ital, consists 
aera emabie etree noel te mow epee pod 


7 Ieenabls 
(rsa ek otis asa 
Inomatverylowenst $33. 


Of course you want an AC electric re- 
ceiver. For its convenience. Now you 
can have it, without the uncertainty of 


in tatlome standard ect end Balkie, 
‘And if you should already own a radio 
‘et, the cost of equipping it with Bal. 


untried and without sacri- kite is only a fraction of the cost of a 
ficing. of reception. new receiver. 
Simply by adding Balkite Electric __By all means go to AC reception. Its 
‘your radio set. Balkite convenience is the greatest improve- 
ment in radio. But be as 
both “A” and “B” bat- critical of an ACreceiver 
teries and supplies radio as you would of any 
power from the light other. Let your AC 
socket. It contains no receiver bea standard set 
battery in any form. It equipped with Balkite 
operates only during re- Electric “AB.” Then 


ception. It makes any 
receiver an electric set. 


ill be as cleat and Ei 
ful in reproduction as 


‘This method makes any receiver youcan buy. 
possible the we in elec: ] BALKITE HOUR ase models 64.50 
tric reception of standard and $74.50. Ask your 
sets and stand. dealer. Fan- 
Balkite Chargers ardtype tubes. steel Products 
Standard foe “AM batter. Both are tried Co., Inc 
Jes. Nobeles.Canbewsed and proved, North Chi 
ering secvrties High and give by far ‘cago, Illinois. 
'$17:50, $8.50, $7.50. 
ee a. ite 
patho tr 
(prion Pr ane ier ot 


ELECTRIC AB__— 
[contains no battery 


© This seat on radio, tol or oil burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. See pare 
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Surmounting Barriers —Neither 
‘winter snows, nor impassable roads, 
nor sickness itself can bar you from 
contact with world events. What- 
ever the reason for your isolation, a 
Grebe Synchrophase Seven bridges 
the gap, bringing you concerts, ser~ 
mons, lectures, music, ing 
events in such clear, full, life-like 
fashion that you are one of the 
audience. You forget it’s radio. 
The Synchrophase Seven, es- 
pecially when combined with the 


(EB 


| eR 


Bw 


Grebe Natural Speaker, is unrivaled 
in naturalness of tone. It is easy to 
operate, exceptionally pleasing to 
look at. The durability of its many 
superior qualities is assured by that 
sound construction which for nineteen 
ears, has been a synonym for the 
x . Grbe? oF 


name “ 


Grebe Synchrophase Seven, $185. 
Grebe Natural Speaker, $35. Send 
for Booklet P. Then have a Grebe 


dealer prove, in your home, that you 
can “get it better with a Grebe.” 


iCHROPHAS] 


RADIO é 


A. H. Grebe © Company, Inc., 109 West 57th Street, New York City 


Western Branch: 443 So. San Pedro Street, Los Angeles, California 


Makers of quality radio sioce 1909 


© This seal on « radi, toot or oil burner advertisement signifes the approval af the INSTITUTE OF STANDARDS. See page & 
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Nine Wonders of 
The Modern World 


Dr. Samuel W. Stratton, President of Massachusetts 
Institute of Technology, Selects Marvels of Today 
Beside Which Those of Antiquity Seem Commonplace 


By EDGAR C. WHEELER 
HE ancient world Now came the problem of 
choosing from these the seven 
most important, It called for 


the’ judgment of an exper. 
‘The Lor asked ive to'pre 


ident of the 
Massachusetts Institute of 
‘Technology, formerly Director 
of the United States Bureau 


‘Temple of 
the Colossus of Rhod 
“Statue of Ju 

the valle 


of Standards. 
FOUND Dr. § 
desk in a great gr 


ing of lence everocking she 
Charles River at 
Mass. A staunch built, i 


a "They are 
ments of applied science, 
at by mas. 

0 the 


the 
wwouders of ol 


IME and again, Porctar 
Screxce Mosrity. has 
been asked to list the Severt 
Wonders of the Modern World. 
Seeking an answer, the Editor 
invited several hundred leading Ameri- brought forth a list of some fifty works items. He threw down the pe 
cans each to name seven examples of representing useful applications of -dis- it can't be done!” he repeated, and 
applied science which they considered the coveries in virtually every field of re- begged to be excused. Students ‘were 
greatest. An analysis of their replies search. ‘waiting outside his office; he would not 
rt 


“and so on to the end of the 
alphabet. 

He took up a pencil and 
began to scratch off certain 


2 


delay them. Meanwhile he would con- 
sider the question. 

Later returned. Dr. Stratton was 
stil strugaling with the list. I waited. 
Five o'clock—five-thirty. A voice on 
the telephone reminded him he would be 
late for dinner. Six o'clock. Another 
call told him be was late, Six-fifteen. 
He rang for his secretary. Six-thirty. He 
Nanded, me, reluctantly, a typevriten 
sheet of 

‘On this sheet—nine wonders of the 


Hirough the miracle of progress! 

it ithout attempt to a the 

order of importance, appears 
In nine short 


IS the best T have been 
ble to do, but far from 
perfect, 
he poi “E have failed 
catirele to: mention chemistry: 
{et the application of chemistry 
Ties at the heart of most of the 
wonders I have listed.” 

Indeed, it was a chemists the 
son of a humble French tanner, 
who laid the foundation for the 
frst great wonder, "the i 
‘rovery of bacteria and the applica 
tif Scterilogy oN 
welfare.” By revealing the per- 
petual onslaught of these myr- 

roscopic creatures on all 
living matter, Louis Pasteur 
first led the world from black 
ignorance ie 
scientific 


tvresult, infections andl 
tare hen bere 
aquered, until 

SF ike wont exjoy better eshte 
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for the treatment of erysipelas has 
been announced, and an antitoxin for 
measles promised for the near future. 
‘Marvelous antiseptics have revolutionized 
surgery. Modern sanitation, protection 
of water from pollution, and preservation 
‘of food have made life possible in crowded 


-ars to ucarly sixty 
‘death rate since 1880 has 


Revelation of the processes by which 
soil bacteria break down organic matter, 


THE NINE WONDERS OF THE 
MODERN WORLD 
A List by Dr. Samuel W. Stratton 


The discovery of bacteria and the 
application of bacteriology to 
human welfare. 

The progress of our knowledge of 
the constitution of matter and 
radiation phenomena, 

The progress of electricity as to 

light, ‘power and communica: 
tion. 

The internal combustion engine 
and its application, 

Modern methods of structure 
building with both metal and 


ation, 
ineluding canning and refriger- 
ation. 
Alveraft and serial navigation. | 
The development of m: 
lessen the burden of laber tad 
to increase its output. 


aay | 
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with swift motion, and charged with 
‘enormous energies which man may some 
day learn to 

From the theory of sti has emerged. 
the magic of modern chemistry in 
extracting =F by-products from raw 
materials, in developing valuable com- 
pounds, and in creating man-made mate- 
rials to match Nature's own. 


‘ROM the discovery of radium hurli 
forthstreams of clectrie particlesat tre- 
mendous velocitis, has come the 


whose planets are whirling electrons, and 
fay the hears that all forms of ma 
ter, living or “lifeless,” are simply am 
ing collections of vibrant ele 
ceal energy, radiating. through 
space as light, heat and other 
more mysterious forms 
“This new -underst 
matter as a dynamic, chang 
thing already has placed enorm 
| gus forces under human control, 


wing of 


strangely powerful cathode rays, 
Beaes even roster marvels. 


ving 
the ridlle of the penetrating 
cosmic rays that bombard 
the earth from. outer. space 
Knowledge of light radiations 
have enabled astronomers. to 


| measure distant stars and learn 

| ofthe elements composing them: 
Discovery an contro of let: 

| magnetic waves have given us 
the wouders of radio, 


were designing the third 
der "the progres of electricity 
4s to light, power and communica- 
tion sleet ‘was bridled to 
‘When Michael Faraday, early 


‘and longer life than ever before 


twas less than seventy years 
‘go that Pasteur, searching a 
brewery for the cause of “diseases” that 
spoiled wine and beer, discovered that 
fermentation, is not “spontaneous,” but 
the work of tiny one-celled creatures. He 
revealed that theatmosphere swarms with 
these invisible beings, which we have 
learned to call germsor bacteria, incount- 
Tess varieties, ready to invade and prey 
upon every form of organic substance, 
iether it be the juice of a grape or the 
blood of man. He went on to discover 
bacteria that caused certain diseases in 
animals and men, and to learn to con 
trol and banish them. 


(ODAY a thousand varieties of bac- 


Bacteriology. has become @ science 
itself. ‘To Pasteur we ove the use 
fantitoxins and other modern methods 
‘which bid fair to control all forms of in- 
feetious diseases. Diphtheria, sinallpox, 
typhoid fever, cholera, influenza, dysen- 
tery, scarlet fever, among others, have 


producing nitrates which plants use for 

has brought, vast benefits to agri- 
eultire through scientific sol fertilization 
and erop rotation. 


researches in chemistry and in 
Bhyscs Inkl the cornerstone for the 


erat aed tin pe 


‘omena.”” Tt began with the cot 
atoms as the invisible building blocks & 
the universe—an idea resurrected from 
ancient Greece and presented to the world 
in revised form at the start of the nine- 
teenth century by a British chemist, John 
Dalton. It grew to majestic proportions 
with the discovery of radium, in 1898, 

the French physicists, Pierre Curie and 
Madame Curie. 

‘This and subsequent explorations into 
epee peep gre 
the great triumphs of all time. For they 
have revealed all matter in the universe 
as a changing, evolving thing, pulsating 


| coil of wire by moving it 
) the field of a magnet, he 

prehended little of the mig 

Iorcer with which he dealt. ‘But 
cout of his experiment ‘came the fist 
‘iynamo and the fir’ magneto forerin- 
hers of all our machines for generating 


Increasing, knowledge, brought suc; 


cession of marvels—the telegraph of 
Morse, the telephone of Bell, the incan- 
descent lamp of Edison, heating appli. 


lances and electric furnaces, the wireless of 
Marconi, radio, television—any one of 
which overshadows in magnificence any 
Of the seven wonders of old. 
Electricity, little more than a curiosity 
half @ century ago, has revolutionized in- 
dustry by the economical production and 
distribution of power. It runs our fac- 
tories, moves our trains, illuminates our 
homes, starts our automobiles, relieves 
drudgery, bridges time and space, and 
‘unites nations. 
‘The fourth wonder—"the internal 
combuation engine and te eppliaton— 
wrought changes alinost as astonish. 
ing. Only forty-three years have passed 
since Gottlieb Daimler constructed his 
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Since then the power de. 
mbustion of the mixture of 


transportation which have endured since 
ing of 


EARLY 28,000,000 motor cars now 
rolling over the world’s highways, 
‘shout 23,000,000 of them in the United 
fates. America hus one pleasure ear for 
very six persons. Economies of quantity 
production have placed the motored 
‘ehicle within reach of almost every man 
and built a. record-breaking industrs 
representing billions of dollars. ‘Though 
the basic principle of the gas engine has 
not been altered Daimler's day. 
swift improvements in machinery and 
materials have brought power and speed 
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under perfect control. No other single 
invention has worked such sweeping 
changes in human life and habits 
“Adding to the wonder are the powerful 
and highly ficient mators that have 
tmade possible the spectacular advances i 
aviation, Without them the recent 
epochal ocean flights never could have 
teen achieved. Increasingly important, 
tothe development ofa eines and 
jeularly the Diesel engines which is 
Fradually replacing less efficient steam 
fi the propulsion of ocean vessels, 


HE fifth wor 
Stratton calls 


r tunnels,” engines and 
machines. With steel and concret 
‘modern builders, in a few months, erect 
structures which would hav 


+ goes back half a dozen 
eas Hit exploged in 
an impor av structural materia 
‘more than a century ago. The Age of 
Steel, however, might never have been 
realized but for the experiments of a 
British metallargist and inventor, Sit 
The result of 

dinund on pope 119) 


Crested virtually all the mighty engineer- his experiments, {C 
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The Movie Maker 


her 
teamed ia the meoalight 


= NE million, seven hundred thousand, twen! 
dollars—and eighty-eeven cents! Jacob Eeks 
tnoan rove to a anguished wail, but he was too dis- 
heartened to pound the desk with his usual fervor. 
And not yet a picture! With so much money Carleton could've 
bought all the sheiks in Arabi 


three 


Ed Porter, general manager of 

twisted his cigar to the other 

comer of his capacious mouth and stretched out a hand for the 
accountant's sheets on the president's desk. 

\cob Eckstein had arrived in Hollywood that noon on 

trip f New York office, where he presided active! 


the distributing end of the business. All afternoon he had been 
on the lot with his general manager, noting the various stages of 


Ietion in the pictures being made by the three prodciag 
" California, His fourth und de here unit, under the direc: 
the, great Carlton, hed been abroed for moarly a year 

torical spectacle under the working tik of 

Month after month costs of the picture 
still far from completion —eod not until « 
picture gets > stibution do ft figures 

Fimp from the red into Uhe black, ax Eckstein knew 20, well. 

That was what hed brought him West with sudden decison 

But_the activity on the lot that afternoon had not raised his 

ts and at ve o'lock be hed watched the day's rusbes ia 
the projection room with a steadily sinking heart." No winners 


All of the romance and 
secret wizardry behind 
the screen revealed in 
a stirring, vivid novel 


By 
s. W. NEWMEYER 


Mlustrated by Ernest Fuhr 


there: though, in spite of his gloom, he had 
chuckled unexpectedly at the slapstick rushes. 
‘Another chuckle now sounded in the 
gathering dusk of the office, Porter looked up, 
is finger on an item, As he read it aloud, the 
sat of Popular Players winced, his sinall 


plaintively, 

ith in 
California, that he had 10 go to Arabia to 
hire thi 


UT that wouldnt have been local olor,” 
otested Porter with a grin, "and you 
know Carleton makeshisbrag on neverfakinge 
scene, When the script calls for a sequence in 
the Arabian desert, all the sand and sheiks in 
California won't do. Why, he won't even let 
the Pacific Ocean double for the Atlantic!” 

“I know—I know.” Eckstein nodded 
gray tufted head like a melancholy bird. “And for that, Popular 
Players mast now suspend production for six months.” 

“That'll hit some of our people pretty hard.” Porter's broad, 
good-natured face lengthened i “But we've felt 

oming. Do we close down 
_ “A month will finish the pictures we're now shooting, won't 
in 


“Just about. Jack O'Malley's shot a few scenes of “Mixed 
Husbands,” and Heller's started casting for the South Sea super- 
special — 


“Super-specials!™ shrilled Eckstei 
ding into bankruptey on super-speci 

Brick” Kennedy 5 hou buying a story 
for that feature picture you promised to let him make, Said he 
hhad a great script forit, But I stalled hin.” 


“This company’s sl 
Stop ‘em both!” 


E ASKED me on the lot today could he see me tomorro 
‘Too bad T i 
head thoughtfully. “He's a bright young fellow and makes us 
money on those slapsticks, He can make a camera do tricks, that 
hoy! Less retakes than any other director on the lot, and we 
don't pay him hardly more than a good camera man.” But we 
won't have eash enough to even make two-reclers till we stop 
pouring money in The Slave.” 
‘And if that’s a flop—" 

“You got to see it won't be! Put Sims in charge tomorrow till 

we close down: you get ready to go at once to Arabia and— 
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thinks he's got to shoot 
He's resigning on account of « nervous break- 


“What about contracts 


“JPORELAND'S the only long term we got left. Tt runs yet 
Can't we sell her to Earle Pictures—for half 


‘He shook his hear 


Pc She's always atarred in Carleton's pictures, Wh 
take hee abroad, eversbody Knew she was through. 


‘oxen Hearts” opens on Saturday, ye be able to get 
of herat any price. Did you see 

Eckstein nodded slowly and pronounced the death verdict. 
‘saw. She looks old. But what to do? A thousand a week 


year—and Moreland just resting? We break her 


declare bankrupte 
. despondency” settli 


t things started for the finish now.” 
o the door. 


\e—and you're not reas 
‘confirmed the preside 


Porter 


‘The six o'clock sun of an August morning beamed with in- 
casing brilliance on a group of forty or fifty people clustered 
1; the intersection of two of Hollywood's street-car lines. Among. 

were a dozen or so assorted flappers, several housewives 
‘vith market baskets and bundles, three or four women standing 
‘with theirhandson baby carriages in which the infants were rolled- 
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up blankets neatly and deceptively bo 
With bundles of tools, lounged against. lam 
‘edge of the group, smoking. 


-y. as well as the other indi c 
‘to a tall, homely young ‘of [the 
. whose brick-red hair, recently plastered flat. with water, 


ight’s strong enough now. Have to hustle and finish be- 
fore traffic begins, Long shots first and no retakes, You all 
know your places.” He glanced at the seript in his 

and 


As he 
themselves at strate; 


nigh the list, his two camera men stationed 
‘and the extras seattered to their 
places, several entering stnall cars of « popular make parked 
along the curbs. After glancing sharply up_and down the two 
streets, where the actors stood motionless in place as though 
under a spell, the red-haired young man gave the seript toa 
a dilapidated car parked some distance from the camera, 
Everybody here, Brick?” she asked, handing him a smali 

megaphone. : 
dded and, standing beside the car, blew a shrill whistle, 


EDIATELY 

y that would animate the place 
ng girls strolled down the street arm 
vives chatted and exhibited thelr babies to one another, Two 
the roller-skating small boys, rounding a corner nearest the ea 
cra, butnped into a fat policeman and ricochetied into the paper 
hhanger’s cart, with a great splashing of paste on everyone in the 


‘A double whistle shrilled, and all a 
‘The eamera men moved to the 
known as “Brick,” again blew 


on on the streets paused. 
c therwise 


ground at a fraction of th 
driven into traffic tangle at snail's pace. ‘Two street cars, with 
good-natured crews and a few interested passengers, were 
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pressed into service and moved gently to an apparent collision 
At the trolley crossing, while fivvers t slow motion 
‘around them, jumped from track to track, got themselves caught 
in the collision, and did everything but leap over the tops of the 
street cars. 

‘The drama proceeding in the midst of all this motion com- 
manded by the red-haired young director was the pursuit 
of an eloping couple by the bride's father, the fat man of the 
comedy. With others of the cast, bride and groom scrambled 
from car to car, became wedged between street cars and auto- 
mobiles, and escaped death a dozen times by carefully calculated 
inches. ‘At last, leaping into the ear of the villain, they tore down. 
the street at two miles an hour, followed by the remainder of the 
company on foot and in automobiles. 


AGAIN the double whistle, The camera men stopped cranking, 
the cars returned and picked up those who were walking, 
‘and the whole crew set out for their next location. 
Don Kennedy looked at his watch and jumped into the 
rickety old ear beside the girl who held the scr 
vteaniyi bs Feamci, oe: hicted Ui stvter 


, battered suitease in the tonneau. Although 
he grinned at bis companion as if amused at his own anuity, 
there was an undercurrent of excitement in his tense voice, in 
the quick sparkle of his cheerful blue eyes. 

dudy Burke's shining, pansy: back eyes sent back an answering 
sparkle. A flush glowed through the even tan of her round cheeks 


ceper. 
80 excited I could jump up and down and scream!” she 
confessed, her voice catching in a nervous laugh. “To. think 
we're just o 

suppoie the 


nore? Eckstein paid a hundred thousand for “The 
English Slave. 
reedy! But that was a published book with a sensational 

sale—even if yours is a better story,” he added quickly. He 
looked down at his companion with an expression of brotherly 
worry. “Look here, Judy, you mustn't count too much on this, 
you know. Maybe the whole thing will fall through.” 

“But Eekstein promised to let you do a program picture nest, 
‘and you know how he praised you yesterday before everybody. 

: ent t T've been hearing rumors about an economy sched- 
tle and— 


WW ELE; that’s just where you shine!” Judy reminded bien 
triumphantly, tossing her straight, thick black bob out 
of hr eyes like an energetic Shetland pony, ™ And when you ex- 
plain your invention to Eckstein and show him how you can 
turn out a super-special for less than the cost of an ordinary 
rogram picture, he'l hand you the whale lotto play with" 
“Hope s0.” Don drew up to the curb of a sparsely built resi- 
dentin street far out nthe burbs. The paving was hal finished 
tand a huge steam roller stood at one end of the street, ready to 
beatin the day's operations. The, ther 
cars were arriving, and ax Don put his long, 
‘corduroy-clad legs over the elosed door at 
his side of the ear, Judy hopped out at the 
other side, a small, sturdy figure in khaki 
riding habit, @ gay bandana at her 
throat, With the script bent open 
‘at the next scenes to be shot, she 
followed Don around as he gave in- 
structions to the camera men and 
actors. 

‘Judy was that little famed but 
very important accessory in any 
‘motion picture studio—the script 
girl. It was her job to follow the scenario 
Scene by scene as it was shot, jotting 
down any changes made in the sequences, 
noting scenes omitted or added, and check- 
ing up in minute detail the costumes worn 
tnd the properties used in every set and 
location. 

Five years before, at the age of fourteen, 
she had obtained her first job as extra in a 
schoolgirl comedy at Popular Players; on 
the same day Don had begun work there in 
the laboratory. ‘Two years later Don had 
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become second camera man of the comedy unit, for which Judy 
‘occasionally worked. Within another two years, through bard 
‘work, ingenious use of camera tricks and technique, and a 
lucky’ break or two, he had become director of the unit, making 
Judy his seript girl. "And, as the usual slapstick comedy is merely 
‘1 loose—very loose—fabric thrown around the dummy of an idea 
and pinned together with gags, they worked out! the scenarios 
together. But they had a shining goal ahead—a big picture some 
day, scenario by Julia Burke, direction and new photographic 
process by Donald Kennedy. 

‘Judy's eyes snapped as she automatically noted the details of 
sho mene, Dy sion thay woe eray hove Bebe’ gover 

ig picture project. ‘Then, before another year had passe 

Don would be a justly famous director, and Judy herself would 
be refusing offers of fifty thousand—no, a hundred thousand— 
dollars for her scenarios. 

‘The haughty lady scenarist of the future was jerked back to 
present action by Don's whistle. 

*Ready—eamera 

‘The small automobile in which the eloping 
tilted on end against the front of the steam roller, as though it 
hhad collided with it and had been jolted skyward. In the front 
seat of the machine were two dummies elothed to resemble thi 
bride and groom of the picture. As the first camera man began to 
sgrind very slowly, an actor hidden on the farther running board 
tumbled the dummies out on to the road in front of the camera, 
When shown on the screen, of course, the slow taking of this 
scene would result in such a rapid projection of it that the sub- 
stitution of the dummies would pass unnoticed. 


'HE moment the di woe Loser nes atte road, the Fs) 
camera man stopped grinding, the hidden actor jumped 
Pe ee playing the eloping couple were 
helped into its front seat. ‘Then the second camera man turned 
his crank slowly in reverse motion as the steam roller backed: 
sradually away from the iver, allowing it to settle to the 
auto and roller were level, nose to nose, the camera 
for a moment while the engine of the car was 
This accomplished, the second camera man resumed his 
— revere ered oye ime and pee backed 
Away from each other, the bride and groom, as well as the operu- 
tor of the steam roller, registering terror. Projected on the screen, 
this slow reverse photography woul result in Ube apparent rush: 
together of ‘and steam roller. 
blew his whistle twice, the assistant camera man flashed 
the slate with the scene number on it, and the crank of the 
camers wired 8 

few moments 

inter it Paes) turned 

gain in slow re~ 
verse, as the steam / 
(Continued om page 158) v 


ir had fled was 


res 
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"Toys That Save 


Celluloid Viaducts, Dams 
and Skyscrapers Tested by 
Artificial Cyclones and by 
Floods Madewith Mercury 
S pantemeean een! to Determine How Real 


scotia raltoadteider,atove, wn deseet = Ones Can Be Built Safely 
CROSS the, Potomac, the 
Arlington Memorial EN P. ARMAGN! 
aenersl By ALDEN P. ARMAGNAC 
ion. Six mas- 
sy tics ee are ined and 
Feady for the superstructure; and t 
nd of next year will probably se 
2138-foot roadway joining Washing- 
ton, D. Gy with the South, This 
bridge, ‘the’ most. notable monument 
built by the nation in recent years, 
tears witness to the success 
tion of an entirely new principle in 
—— 
Before the first foundation had been 
laid, engineers watched a fat celluloid 
moxiel of one of the bridge’s arches 
twist out of shape under a microscope. 
‘That view saved the Government 
Took at a dif- 
ferent type of celluloid model told 
them that heavy granite blocks could 
he hung on the sides of the bridge, to 
enhance its beauty, with safety. 


"TO, TELL engineers how . great 
structures will bend and twist un- 


der whatever loads they may bear, Prof, 
George B. ‘of the Department of 
Givil Engineering at Princeton Univer 
sity, invented an ingenious apparatus. 
In his system, scale models, quickly cut 
from sheet celiuloid, reveal in a few min- that experts now seek to determine new 
utes what might require months, or be ut- facts about the behavior of skyscrapers, 
terly impossible, to calculate with figures. bridges, and dams. In California, for in- 


"7 


Millions 


‘Testing model to find strength of skew arch, 
‘erty innpossitie ta iar by, mathomaties 


stance, a great dam has been built 
solely to see how such a structure re- 
acts to the pressure of the cou 
tons of water it holds buck. 


dings. earth 
proof, In North Carolina, a cor 
demned bridge was recently seized on 
by engineers as a splendid means of 
tests to find out how much weight a 
bridge can carry. A “Cave of the 
Winds” at the U, 8, Bureau of Stand- 
ards is investigating “exploding build- 
ings” and the effect of wind on sky- 
scrapers and high smokestacks, 


FT BE house you live in, the ground 
you walk on, the building you 
pork int 


foe 


paper a 
oe Four watchs hour hand is 8 
Iighty beam moving at exprest-train 
speed. Now the stone andl atee of 
ren build structures appear ax 
quivering mame of jelly. The carth they 
Teton shivering and shaking, to, 


ir eye seem rid 


Sreight is due not to thee stiffness, but to 
Their elastic strength. ‘They bend, or sag, 
‘and spring back none the worse for it— 


Slenderent and only fll ie eat darn, 60 fet high, which has het 
er that speend California mountaine apart 


That is 


1s those in_ great testing 
machines at the Bureau of Standards, 
Knows how much weight a given steel 

girder can safely carry. The arrangement 
St those heams in any. ‘gre, ridge oat; 
tern tells him, through his knowledge of 
the science of mechanics, what weight 
each one will be called upon to bear. 
‘That is, it generally does. But a few 
problems have him stumped. 


‘OR instance, not long ago an impor. 


way was built runni 
crmtin"out of New York 


ridges 
would have required a high “hump” in 
the middle, with long apy s, oF else, 
‘if made flatter, cxseediagiy heavy abut- 
ments; for such are flexible, and 
“give! little und traffic, These 
bridges are easy to design and are there- 
fore generally used in all except the 
largest projects, even where others would 
be less costly, But the commission de- 


etn pnts Gok OL at 
ticular direction under a load, but are de- 
flected throughout their entire structure, 
they are the nightmare of the engineer. 
‘One pier bends this way. another one 
that, and the result is often a terrifying 


ferent unknown quantities to be de- 


termined. So the commission sought the 


One day's work wi 
said Arthur G. Hayden, consulting en- 
gineer for the commission, “accomplished 
results that agreed exactly with those 
obtained by a week's tedious math- 
is.” ‘The bridges were 
iplet saving of $5000 each. 
over the flexible type bridge that might 
‘otherwise have been required. 


Renting the tte 
fete ef which 


‘The greatest railroad bridge in Switzer= 

the ore Pgs denied 
luct near “ rom & 
celluloid model that cost exactly five 
Soir, Wik deilor' most Pret 
Begg showed the engioters of the Aling- 
femorial Bridge that. in considering 

it flexible, they had not taken 

‘of the added stiffening strength given by 
the superstructure. Cutting down their 


materials only a part of the amount. his 
model indicated, they saved $25,000. 
Another celluloid model showed what 
no one had been able to calculate—the 
effect of the heavy granite facing. One 
engineer feared the roadway would 


ccrumple, and even suggested additional 
granite slabs as counterweights in the 
tiddle of the beidge, The model showed 


Ein octet postin Pet open ad, 


CILDINGR, ctr, dame, and 
tunnels like the recenth 
Hotand Tues of New Yerk have yelded 
their secrets to the models. Now that 
solid arched concrete factory walls as well 
‘as one-piece floors, long popular in Eu- 
rope, are coming into favor here. such a 
simple means of devigning them, ime 
i. How strong the joints - 
Aig trices must be to withstand eurth- 
quakes is shown by the models. The 
squeezing effect of tons of water and silt 
on an under-river tunnel is graphically 
shown and reveals where tunnel rings 
niced greatest reinforcement. And through 
his flexible models Prof. Beges was able 
to assure authorities of Princeton Uni- 
versity that their football stadium would 
bear a new four-inch concrete surface. 


Prof. Beggs cuts out a piece of celiu- 
loid to scale, to bridge arch 
‘or building truss he is testing. Through 


the use of ingenious gages, pressure, also 
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carefully proportioned, is then applied at 
Une pots where the loud and other frees 
will eventually rest. 
‘The moxiel hends or twists: a point on 
the point_being investigated, moves. 
‘Through a microscope Prof. Beggs wateh- 
ces and measures the degree and direction 
‘of the movement, which show exactly 
hat the dellction of the fnisbed meme 
per will be! 
T believe a great field for these mod- 
” Prof. Bess told me, “lies in the de 
sign of such structures as the Westchester 
bridges above New. York City—small 
structures where difficulties in design have 
hitherto prohibited the use of the most 
womical and attractive types. 
The models will probably not replace 
al design by caleulation in places like 
New York, where for ordinary buildings 
the well-known for- 
mulas are entirely 
uate. But in 
Toko, for instance, 
and other cities 
plagued by .earth~ 
quakes, there ix 
t use for them, 


rom, sesmograph 
records the forces 

ous kr 
earthquake are 
readily learned, and 
with models’ the 
buildings can be de- 

wn forces. 


signed to resist these 
"Tit in possible, too, that models may 

tee Eck iat Sager 

dams: nuch as the proposed Boulder 
Colorado.” 


‘The idea of using models first occurred 
to Prof. Beggs, he said, when he was 
‘commissioned to compute the deflections 
of the great “rigid” er-Lake Erie 
Bridge over the pales: Calculations 
were tedious, Prof, Beggs noticed that 
the deflection curves he obtained bore a 
striking resemblance to the shape of a 
thin wooden pole bent out f Tne, He 

‘sing a wooden pole to predict 
fenuls onl focad tee ie woh how in 
few minutes’ work what it had previously 
taken days to calculate, Encouras “A I, he 

lod, 


tried cardboard models, then cel 
‘The Inst 


wed most satisfactory. 
showed me a model of a 
cutout in fifteen minutes 


the essential facts 
car by was a pile of 
inches thick, covered with 


“Yet the model tells facts the calcula 
tions do not,” Prof, Beas sid, “and itis 
cerror-proof.’ Nature never mal 

takes. And models solve any structural 
problem in the most natural way.” 


WHILE Prof, Bogus was aking his 
diminutive models other engineers 
‘were not idle, Modern damsare more slen- 
der than their predecessors, and to test the 
theory that a safe one could be made 
even slimmer the Engineering Founda 
tion, a great association of research engi- 
ancers, did just that—a unique exploit 
‘To their surprise, the sixty-foot- 


Calif., withstood the terrific pressure, 
‘even when a freshet sent water over the 
top. ‘There is (Continued on poye 128 
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Nations Join to Sound Seas 


World Experts with 
New Instruments Will 
Plumb Last Depths 


By JAMES N. MILLER 


XPLORERS of many nations 
‘are preparing to embark on 
what may be the most far. 
reaching voyaxe of discovery 
since Magel 

The pistes. With intesitam rove heskre 

they propoteto penetrate and chart 


the oceans. 
the depths 
eas that cover 140 


they expe 
the accrets of some of 
the world’s last, un- 
nova eo fice 
hope to trace the birth 
place of dest 
‘earthquakes, and per~ 
haps to discover great 
‘submerged voleanoes. 


SCHEME of inter- 


ation in 


undertaking was for- 
mulated a few weeks 


‘ago by scientific rep- 
resentatives of twenty- 


got the 
Geodetic and Geophys- 
ieal Ui 


Seyond. th 
wreh, human divers 
or submarines could hope to. survive. 

Until now the challenge of the deep 
hhas gone virtually unanswered, for ex 
plorers have had no effective mean 
‘measuring the miles-deep sink holes. 
From meager soundings they have 
learned, however, that the canyons of the 
‘ocean floor surpass anything known on 
land. ‘The Grand Canyon of the Colorado, 
averaging about a mile deep, ten miles 
‘wide and 280 miles long, is a small gully 
compared with the enormous labyrinths 
beneath the sea. 

‘The great Aleutian Deep, largest under 
the Pacific, is estimated at five miles 
deep and 1300 long. 
‘coast of Alaska, it parallel 
Islandchain;then, extending toward Kam- 
cchatka, merges into another huge canyon 
that stretches past the islands, 
‘east to the Philippines and finally to the 


rive mikes 


South Sea Is 
where it spl 
various deeps_ of 
smaller dimension 
great Nares 
Deep, biggest hole 
in the Atlantic floor, 
drops 27,972 feet, 
‘more than five miles. Tt covers an area 
nearly equal to the state of Maine. ‘The 
‘Mexican Deep sinks 18,000 feet. Other 
huge declivities include the Tonga 
Deep, off Samoa, and the Java Deep. 
‘The deepest spot yet found, 145 miles 
southwest of Tokyo, goes down six miles. 
‘This enormous hole could swallow Mount 
Everest, highest peak in the world! 
Heretofore miles of heavy piano wire 
with heavy leads attached have been 
{sed laborious and inaccurate process 
taking an hour or so for a single sounding. 


MO SOUNDING 


YE SECONDS Lown, 
FIVE SECONDS BACK 


‘bottom sends to fa signals und transating the time fe iat 
takes mee than 14,000 soundings an hour'ae the ship seam slong 


Before a submarine could dive even a 
mile it would be crushed by the water 


pressure. 
Operation of the new sounding instru 
ment, the th finder, already 
tsed effectively by the U. 
Geodetic Survey, is placed 
of a ship and sends down rapping noises, 
fatching their echoes fromthe ocean 
Hottom. Since the speed of sound is 
calculated from 
ission of thesound 
(Continued on pope 11 
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Stain Hold Secret of Life 


Invisible Rays from Heavenly Bodies Stimulate Growth at 
Order of Divine Power, Says Noted Electrical Authority 


VANT in the dark ages 

ipted to create life by black 
magic, He used such terrifying 
ingredients as the hair of a 

snake oil, wolfsban 

toads eye, deadly nightshade, extract of 
‘vampire, « portion of black eat and a bit 
of rooster's comb snipped off by moon- 
Tight. Was the recipe a success? Only 
too much 90, if we are to eredit legend of 
the period. In fact the worthy necro- 
mancer overshot his mark and created a 
monster, lawless and devastating, useless 
and dangerous, which was suppressed 
with the greatest difficulty. 

For some ages science put aside the 
life problem. ‘Then, within our time, 
Jacques Loeb hatched an unfertilized sea 
urchin egg by treating it with salt, and a 
Rockefeller Insti 
strated 


en 

yhenomena, tells us that 
erase see 
‘not & mechanical accident, nor did 


the production of 


By ARTHUR A. STUART 


‘neous chance. Tt may come here from the 
stars; at least it is revitalized by surges 
of majestic rays, in ae we 
with a penetrative force greater 
any other known. 
i finds no 


vot 

trouble in theory with 
Genes I, 32 "God formed tas of the 
dust of the ground, and breathed into 
his nostrils the breath of life.” 


(OST scientists avoid theology, but 
this one invokes it. “Electrons 


are the building stones of the universe, 


ilding, 

eta ‘which abe Srorythog 
universe rise to higher and higher levels. 
bp tan 
life of the luminous stars, as well as ir 
the life of plants and animals. It can be 
thooyed i te erosion of stmt low 
those of lower atomic weights, like hy- 
drogen, helium and lithium, to those of 
higher’ weighta, such an” gold, fed, 
a rita pong 

“Whether the same building stones are 
employed in the construction of the hu- 
man soul I do not know, because I do 
not know anything about the ee 
Siete toe aoe sods Cae 
only something of its activities in the 

Cetin ur woe enn 


ventor and The New Reforma- 
tion, tends to support the 


bs 
‘What are the life-stimulating rays that 


‘come from the stars? They were reported 
by Gockel in 1910 and three years later 
by Hess and Kol- 

hhorster. Quite re- 
cently "they were 
intercepted on 
Pike's Peak, in soar- 
ing balloons, and in 


‘And forthe youth who landed at New York with 
‘Sickel the nent might school wana baller room 


Millikan, after whom they were popularly. 
named. ‘Six feet of lead these celestial 
super-rays penetrate, utterly dwarfing in 
comparison our earthly workshop prod- 
ucts of X-rays, radium beams and the 


Tike, 

We know all chemical action is pre- 
ceded by ionization,” said Pupin at a 
private conference during a recent annual 
meting of the American Association for 
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the Advancement of Science, “We know 
too, that Millikan rays strongly cause 
ionization. My suggestion is that th 

ing power furnishes a stimulating 


Tonization means, by the way, » tem- 


porary disturbance or dislocation of . America alone has heen esti 


electrons from their usual orbits, 
‘Pupin added modestly that the subject 
a oa fb pers that 
referred it to the biologists, wl 
said they would be glad to ex- 
periment as soon as the rays 
‘were brought under control for 
handling. 
How are the super-ray 
ated? Either by. the b 
death of matter in the 


posit 
A unber of ‘negative ee 
particles, electrons, revolving 
around ‘the nucleus. ‘These 
tare locked in_ their 
yh an ncomceable 
power, “Tear them apart. a 
away from their orbits, and the 
cneray which tars them away 
into space as radiation. 
Thu tas tet Sea 
‘oratory. In the sun and stars, 
tunder terrific heat and pressure, 
cndless myriads of atoms are 
torn down, wrecked, rebuilt, al- 
tered, destroyed, remodeled; and 
divine debris 
consisting of trillions, 
quadrillions and yet_-more nue 
eros hosts of energy corps. 
les flies into space uta speed of 
180,000 miles per seconel 


‘These give life to our earth. Indeed 
some of our current life may have been 

imulated by a star that has been dead 
few million years, but whose rays are 
just now reaching’ us. Some consider 
this poetic fantasy. Einstein and Pupin 
regard it as sober fact. 


TT HE least of Michael Pupin’s titles to 
fame is his Professorship of Electro- 
‘Mechanics in Columbia University, which 
he has held for nearly forty years. His 
name is scarcely a household word, yet 
every civilized household makes daily use 


University profemor he 
he "become “a werk 
sthority on mavteriowt 
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of his basic discoveries, Every 


time you telephone or send a 


an efficien 


‘The value of that 


[Afr 18 years in Amerie the former peasant develons, 
from the germ of Serbian hegwioe operation, the 
‘ceric canine that makes gamble rate seecisiy 


anian set 
and be 
stolen by: eat 
thieves. — Lacking 
watehes, they 


fred in, they raged 
Sogvok vttdy coechves 


Seon Serta 
pati 
‘could hear the tread of cattle at some 


distance, the tapped signals of their com 
rade. and the, approach of thieves 
Michael noticed that his 

messages better through hard grow 
that the vibrations were dampened by 
soft earth, So did the other boys, but it 
never meant maich to them. ‘The dark 
plains with the glittering stars overhead 
wer deed for him « night school in 
physics. 


PEPIN came to America in 1874, an 
immigrant boy of fifteen. He did have 
five cents but squandered it on a pie. He 
was a queer looking young, foreigner, 
when he arrived at Battery Park, New 
York. A crowd of newsies and bootilacks 
jecred him, pointing at his red fez. Then 
a big boy it off. Michael 
Pncled his anmilant’s ‘nose and they 
linched. ‘The immigrant won the con- 
test and threw the bully. ‘The others 
yelled and the Serbian feared a con- 
werted “attack, but they were merely 
cheering the victor. As he was seized by 
policeman, the boys interceded and 
Michael walked of with his fer on his 
Pupin thought himself a greenhorn 
On his way through Philadelphia to a 
farm job he asked if this was the place 
where Benjamin Franklin flew his kite 
and brought electricity from the sky. He 
‘was rebuked for a silly question, since his 
informant had never heard of anybody 
named Franklin. (Continued on pag 
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Signs Painted 
On the Clouds 


Four-Billion-Candlepower Beam 
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from Huge Projector Promises 
to Make Whole Sky a Movie 
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What Doctors 


Don't Know a 
About Diet 


A Food Chemist Tells How 
Recent Research Explodes 


Pet Theories of 


By T. SWS 


MIDDLE-AGED man of 


cian —a highly reputable 
after a thorough exam- 


Ination was told 
"My friend, your trouble comes from 
‘eating too much mea 
‘The patient heard the verdi 
astonishment. 


‘The doctor attempted no excuses. 


Frankly he admitted error and then pre- 
scribed the advice most likely to be fool- 
proof—that of a emotional ex- 
‘itement 


dent ta not extraordinary 
Possibly you have had some such ex. 
perience. ‘Millions of Ameri 
fans, T venture to say, have 
at times attempted to fol- 
y equally absurd 
ons from phys 
cians or others. Indeed re- 
stricted diet appears to be a 
fad-of the moment. Hu 
dreds of self-styled author 
tics are handing. us perfect 
that are supposed to 
tnd bed for us.” Quacks aad 
faddists are’ promising to 
ead ts to health, good looks, 
Tong life and prosperity. by 
way of our gullets. Even 
some ‘orthodox and conser- 
ig, ‘in all" honesty. to 
dictate what aball go on our 
dinner tables. 


E ARE told to cat food 

raw, and also to eat it 
cooked; to eat, fruits, and 
also to avoid them; and so 
‘on without end until he is a 


NN HARDING 


Nutrition 


supercan indeed who, escaping utter 
bewilderment, can find out what is really 
‘good to eat. 


ood old American bill of fare, 
eating whatever and whenever the palate 
dictates, regardless of 

‘To get down to cases, 
for the most part, is plain bunk, because 
no unalterable rules of eating can be 
made to apply to every one. In chemical 
make-up your body differs from that of 
every one else in the world. 


‘The careful student of nutri 
hhas devoted himself to research 
periment, confesses he is just. begin 
to learn the facts. Any casual lecturer, 
shoemaker, obese East Indian sw 
anemic vegetarian will give you more 
“information” on diet than’ can. the 
expert. Any person whose Aunt Mi 
cured her gastritis by eating artichokes 
and raw onions ean prescribe a diet for 
you that will remedy anything. ‘They luck 
‘nly one thing, knowledge of what they"re 
talking about. 


IX. years ago I knew nothing about 

ion, and could have informed 
ly. Now, hi 
work. with $0 
Lam reduced to painful con- 
fessions of ignorance. I have simply got 
far enough to know that none of us knows 

the answer. 


the matter 
with you organically, But 
I yout go home and cat Jess 
orexrle more ihe ane 

you right ite 
did and is we 

i nutrition investi 
cannot regulate thei 
cating satisfactorily, 


tors 
what 


gator knows little enough, 
but the public should be told 
that little, 

From this humble stand- 
point we now can proceed 
at least to discover some of 
the things we specifically do 
not know to be true about 


eating. We can knock in the 
head a number of the most com- 


formation, and outline some of 
the broad general principles of 


nutrition. The instruments we 
shall use are the impartial re- 
sults of competent research 
magine you fee 
down” and consult a doctor. 
‘Ten to one, he will a 
about dict, and among the first 
igs he recommends will be 
ind raw eggs. 

‘Well, milk is one good food, 
ut by’ no means a complete 
diet. Te lacks iron and other 
important, minerals, as well ax 
the growth-promoting vitamin 
Avand vitamin C, which pre- 
‘vents scurvy, It is too low in 
vitamin D to protect against 
rickets. 

An for raw egg white, it is decidedly 
indigestible and ineffective in stimulating 
the flow of gastric juices and the secretion 
of bile. OF course, egg yolk is a valuable 
soyree of vitamins, but itis highly acid 

‘of the popular interroga- 
“Have you had your iron today? 
‘The physiologist. Bunge’s idea that we 
must have iron from an organic source 
has tong een in the museum of seentiic 
antiquities, yet, peptonized and other 
trganic iron tonics still flood from mas- 
facturer to pharmacist to gullet. 


S A matter of fact, the body 


t conomaly. In eae of iron 
Mati has over and 


when you consi 
29,000 milligrams 


ed diet supplies the sixteen. 
‘Two eggs. a few peas or prunes will 
Rai 


lo ‘and molasses are 
good, Iron tonics supply enor- 
‘mously more than we need, taxing 
our bodies to eliminate it. 


experiments 
very low protein diet, 
less meat protein 


enden's experiments did 
exceed one percent of the normal 
span of life Is that long enough to 
warrant conclasions? Actually we 
ot know what effects a long 
tinued vegetarian diet might have. 
As. to the avowedly vegetarian 
higher ape, is his diet perhaps the 
cause of his low estate? Perhaps 
fume ape became ian when be be- 
fan cating meat! ‘That is fancil 
Ent it is quite as logical as the 
demand that man should restrict 
himself to fruits, mits and cereals 
because the ape prefers thes 
diet may: be best 
duals but, speak 
is. difielt to 
assimilate enough protein on such 
f diet. The body” cannot read 
tse vegetable proteins, and rm 
Supplies the best available protein 
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‘Docs this prove that man should be a atmolute vegetarian? 


tupplement fr a diet already adequate 
in green vegetation. Ani ve 
thriven on diets containing as much as 
eighty percent, of meat protein. It is 
true that rabbits fed on '& high protein 
dict containing twenty percent meat 
‘showed increased blood pressure and 
‘excessive albumin, but rabbits are no 
mally vegetarians’ and hence poor sub- 
jects for such a test, Even so, they su 
vived this unnatural diet in perfe 
health if they ate. green vegetation 
abundance.» Rats fed a two-thirds pro- 
tein diet grew normally. If raised on a 
low protein diet they readily adjusted 
themselves to more protein when it was 
fed. Mother rats nursing litters weighed 
more and raised healthier young when 
fed meat in an adequately balanced diet 
than when meat was not fed. 

We cannot conclude that vegetarian 


vey young tants 
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dict is best for man. 
doubtful if it is ever best 
temporarily. during some dis- 
eased condition, although an 
exception is to be noted below. 
Still, we do habitually tend to 
eat too much meat, Cutting 
down this over-consump 
undoubtedly would help 
ing disease, Tt is w 
that the human race 
seeks to cure so many of 
lls by. oscillating from ot 
inadvisable extreme to ane 
other. 


It is 


TLHJALMUR STEFAN- 


after proved him in perfect 
health, His examining physi- 
cian at the same time reported 
two American patients who had lived for 
years entirely on meat without apparent 
detriment. ‘The Eskimos themselves, ex- 
‘lusive meat eaters, are decidedly healthy 
until they change to our mixed diet, and 
have indigestion, 

Tn a recent personal communic 
to me Stefansson speaks also of 6c 
Asiatics who live exclusively 


free. Of course we must not conel 
‘once that it is the mere mixedness of the 
diet that causes the trouble.” 
‘These considerations at Teast 
that heavy meat diets may have been 
‘castigated unduly and also tha 
little definitely about human diet, 
It might be well while we're at it to 
‘k on the head the advice to 


acids. ‘There are about twenty of 
these, and perhaps we need ‘c 
tain amounts of all. ¢ 


what we need to be sure of getting 
all the varieties 


LMOST as silly is the “course 


bulk does have its use, but the 
theory i overtmphasined. or one 
thing. coarse food particles tend to 
close rather than open the exit 
from the stomach, thus slowing 


down the digestive process, Wal- 
ter O. Alvarez, of the May 
Glinie, Rochester, Minn., says the 
surest way of helping the average 
dyspeptic is to take away his bran 
mash. Bran is the most indigest- 
ble substance in Nature. Except 
in cases of severe constipation, 
should not be riotously indulge 
“Avoid an acid diet” is another 
popular admonition, though there 
1s no definite proof that a long 
ft Get fs heraful, 
normal acid-for 
ontinued on page 116 
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Wing Slots Make Planes Sate 


Automatic Device, Operating When Motor 
Stalls, Prevents Disasters in the Air 


By EDWIN 


IVE hundred feet above the 
‘Cricklewood, London, airdrome 
the other day, a huge fighter 


plane's motor coughed, sputter- 
ted, and ceased its steady drone. 
ixperienced’ airmen, standing on the 


field, watehed with horror as the big 
‘nose went up in the air, robb 
the slowing craft of its last mile of flying 
speed. By all accepted rules, only one 
thing’ could happen now, so near the 
ground—a swift, uncontrollable spin with 
no room to recover belore the plane 


to their amazement, hung. 
less in the air, then its nose 
dropped and it regained flying speed. 

‘Automatic safety wing slots, latest in- 
vention to make aviation less, hazardous, 
permitted this hitherto suicidal maneuver. 
They seem to banish the flyer's most 
geaaly perit—the wild spin ofa plane that 
hhas lost the speed it needs to k 


aloft. Devised by F. Handi 
Page, British aircraft builder, 
they are considered 

sin 


‘vance in aviation histor 
‘When the plane ciled to earth, 
Sir Samuel Hoare, British Air 


KETCHUM 


are standing on edge; and the air that 
passed over them before in a smooth, even 
stream is now a boiling, swirling eddy. 
‘The ailerons, the balancing flaps at the 
rear of the wings, cannot take hold. One 
wing dips. The plane spins and crashes. 

By trapping a stream of ai 
time and sen 

of the wings, giving the ailerons some- 
tila to pip, tne new contre dots overt 
such a catastrophe. They are_incon- 
spicuous, miniature seven-foot wings. 50 
hinged to the main wings’ upper surface 
‘sto leave narrow slots through which the 
auxiliary air stream is directed to the 
ailerons just behind. 

Marvels of control result, An airplane 
‘can roll over on a wing tip to perform 
half ofa side loop: then, stil on end, tura 
right of left at will. It can make a high 
speed turn on an absolutely even keel, an, 
exceedingly dangerous maneuver at low 


‘Ki Secretary, in pitt’ weat just before the text 


ride, And with a plane stalled in 
mid-air the safety slots enable the pilot 
to control his machine's rolling and pite 
ing even when the tail slants downward. 

Tn normal fight the wing slots do not 
operate, when the plane tilts #0. that 
normal ‘control is lost the tiny curved 
planes commence work of their own ac- 
cord, swinging outward on their metal 
hinges. ‘The air pressure on the plane 
causes this action; the pilot is left free to 
handle his machine, 

‘The, brains of the automatic control ig 
a wind gage, a U-shaped tube attacl 
darter seal tad acing forwards ies 
the plane tips, the altered pressure on the 


demonstration was. a “ie “incidence 

pointer that indicated, on a 

uated scale, the plane's tilt. 

erevenled that with aid of the 

‘wing slots the plane ean practi 

iy stand on end, o tart 10 do so, 
ix degrees, 


the plane recovers 
bot oes 
even eel, neat 


pe 
feet a second. 


SOT WE 


VERY time you put 
‘your foot on the earth, 
you step on hundreds 
of millions of your 
partners. 

“Antire microscopic worl, with 
‘4 population running into billions, 
lives and moves and multiplies in 
every shovelful of garden lou 

We used to think animals 
insects and plants were the only 

fing things in the world. Now 
science has discovered that under 
almost ever 


‘and. working and 
iplying for centuries before the 
forms we know as animals and 


lich the lar 
Tlevelopeds And new studios have 
revealed that without the work of 
the whole underground world, all 
the plants and animals we know 
about would quickly die—and 20 
‘would we! 

‘They would starve to death be- 
cause they. could not get any food 
they could digest. Without the 
‘work of the tiny citizens of the soil 
‘as butchers and chefs, the plants 
‘would be as helpless’ as a 
starving man with a dead 
rabbit strapped to his stom- 


‘This whole marvelous new 
field of knowledge, which is 
changing our understanding 
of man’s entire relationship to 
the world about him, is so 
important that the’ First 
International Congress. of 
Soil Science was recently held 
in Washington, D.C., with 
foremost scientists of all the 
‘great nations attending, and 
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ith one of America’s leading soil 
scientists, Dr. Jacob G. Lipman, as 
president. It received no headlines 
in newspapers, yet it dealt with a sul 
ject 30, important that the slightest 
‘change in balance, the least distu 
of Nature’s equilibrium, may bankrupt 
nations, change the history of races, OF 
cause the death of untold millions of 
is disease in a 


To learn more of this astonishing 
world beneath our feet for the readers of 
Porotan Sciexce Moxrnx. I went to 
see Dr. Lipman at New Brunswick, 
where he presides as Dean of the New 
derey Agnecultural College of Hutgers 
versity. 

“The reason we have not known be- 
fore ofthese underground citizen,” Dr, 
Lipman told me, “is that they are 50 
mimite they can be tudied culy with 

ful microscopes. 

POne little fellow, the Bacterium 
anthracis, and shaped something like a 
diminutive finger, is about one twent; 
five thousandth of am inch wide, and 


{nck ‘through. Forty: thousand” could 
march abreast through the eye of a fine 
needle. 
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Found! AWhole 


By MYRON M. STEARNS 


Drawings by Rutherford Baya 


century, Louis Pasteur discovered them. 
Since thea much has been learned of the 
‘workers in the soil, but most of the whole 
world is still unexplored. 

‘The whole underground world of life 
is made possible by the formation of the 
ground, Soil is made up of solid particles 
‘of mineral matter, and the space between 
‘This xpace, when dry, is 


rock 
or metal. ‘They have to have room, and 

id-air. All these are found 
particles in the soil. 
ile of big rocks, there's a lot of 
space in the chinks; it's the same way with 


Binet perce 
"Ths wa ou 


ising! ‘The smaller the 
particles of solid matter, the greater ix 
the proportion of spore space.” 

‘Two scientists nnined Iiyon and Fippin 
set out to count the mineral particles in a 
small amount, of soil—one gram. In a 


1m. of gravel they found 252 particles; 
Ar faisy ‘course sand, more than 13,300. 
And with finer materials they had to 
count @ small portion and estimate the 
total. ‘There are 65,100,000 particles in a 
sam of silt, and 43,50,000,000 in pipe 
lay’ 

“But what of the moisture necessary: 


for thelife of the sil population?” Taskedt 
and learned of ‘one of Nature's 
astonishing prov 

‘Lyou and Fippin measured and found 
that even in “air-dry” sand like that of 
the Arizona desert there is from one half 
toone percent of water! In airy” silt 


two to four percent! And in elay, eight 
to twelve percent! 

“Around each mineral particle, 
Dr, Lipman, “is a film, of moisture know 
as Thygrosnpie water.” This il in even 
seemingly dry soil is about, three 
hundred thousandths of an inch thick. 
wig Sit gomtonel to tak of the 

‘on which we live as a great planet, 

but small and insignificant, compared to 
the hundreds of thousands of 

starsin thesky—each of them 


New Wor 
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Id under Our Feet 


Powerful Microscopes Reveal Strange Animals and Plants 
in the Soil; So Small That Millions Could Rest on Your 
Finger Nail and Yet So Energetic That They Feed Us All 


mighty suns, incomparably than 
be peng eogl ee feng ee 
litte of it as the ericket along a railroad 
track knows of the mechanics of a loco- 
motive, But here we have the reverse of 
that picture—a complete world on the 
surface of each particle of fine loam or silt, 
s0 small that you ean pile millions of them 
fon your finger nal! 

“When water from the a 
Dr. Lipman explained, “is a 
hygroscopic moisture it rapidly expands, 
‘until the pore space of the soil turns intoa 
teeming world of life.” 

ut thats no al,” Movt of the sit 
population need air, and the passage 
ae rough soil bas been meas- 

“About 5000 cubic _centi- 
meters of air was observed to 
pass through a column of gravel 
jn thirty-seven seconds,” said 
Dr. Lipman, “Under the same 
‘conditions it took 1178 seconds 
for the same amount of ir to 
pass through ordinary sand, 
44,310. seconds, through fine 

£282,200 seconds, through 

id 2,057,000. seconds 


legrees 
some species far below that—they perk up 
and multiply, up to well above a hundred 
degrees they Uhrive mightil 

“When the balance of air, moisture, 
and temperature is right,” said Dr. 
Lipman, “the soil population flourishes, 
‘and life’ becomes possible for the larger 


plants and animals that we know. When 
the balance is not right, the soil popula- 
tion diego and life as we know i dies of 
with it 
‘Too much moisture limits the oxygen 
in the pore spaces, and the soil citizens 
‘that require airbegin to lose out; excessive 
moisture also breeds too many of their 
enemies; s0 the balance of power is dis- 
turbed. In air-dry soils like desert sand, 
fhe raters too eth they con Bro cely 
in the limit the hygroscopic 
tolsture fil. Under these conditions 
‘arieties go into a dormant state in 
which they can survive for long periods— 
even years, When the necessary balance 


T asked how it happened that plants 
and animals can grow, at least in summer, 
‘even in the frozen north. Did that mean 
there were soil-itizens that could with- 
stand great cold? 

‘The soil census shows a wide range. Tn 
newly-broken peat, like that of a Minne- 


‘ota bog. the population may be seanty— 
50,000 eakh cubic inch in welled 
and’ cultivated soils, such as are found 
‘around New Brunswick, it runs up to 
100,000,000 oF more. 

“How deep underground do these soil 
creatures live?” I asked, 

“Most of them live pretty near the 
surface. ‘The frst hall inch or 40 is not 40 
popular, because it dries out too fast, but 
after that the number inereases ra 
down to seven or eight inches, where itis 
greatest. ‘Then it diminishes again down 
to two or three 
feet, whereitusual- 
ly stops entirely, 


Below that there is not enough 

‘And now we come to a still 
more marvelous thing how the 
life of the soil prepares food for 
the larger plants and animals 
that we kno 

“Since there is only a Timited 
amount of plant food in the 
world, the continual return of 
plant and animal forms to the earth is 
absolutely necessary for further life and 
growth,” Dr. Lipman said, “Most people 
think of the process simply as decay’ or 
decomposition, But it comes about oily 
u ve presence of the mnicrovegan- 
isms, and is solely their work. Wherever 
they’are killed off, or not present, it does 
not occur. 

A ode cela 
com fats, sugars, proteins a 
‘other ingredients. After’ they die and 
before they can be used as food by other 
plants they have to be broken down into 
their simple chemical constituents;. the 
proteins have to be separated into amino- 
Acids, and s0 on. With the ingredients 
into which they separate organic matter 
the microorganisms mix various necessary 
‘minerels from the particles of the soil. 

“Every dried (Continued on poge 122 


(On the wy to the front to chase Big Bert 
porary wooden treatin France. Asie 


Big 


NAZAIRE was the port se 
ted for us because it had a 
T0-ton erane at one dock and 
two Ws-ton cranes at, French 
ocomotive 


‘we got there we found plenty of chance 
Tor Navy ingenuity” 
"The barracks they wanted us to sleep. 
in were full of potatoes, 
I. ‘The 19th Eny 


incers, all railroad 


‘engines come 
‘set to work maki 


to relay the tracks 
to stand the weight of the gun 
car, ‘To erect that ear we would 


pipe line, and were all et 
‘Hut when the frst shipload of 


do was store 
practically no complete unit. 


HILE waiting, some of 
our’mechanies went to 
help at the roundhouse, others 
aed the 19th Engineers to a 
semble locomotives, and 
Sos cupsed vertahiog 
crews, manned locomotives and 
helped clear up the yards. When 
‘we were ready to start erection 
the Engineers lent us one of their 
thirty-five-ton steam cranes. 
But the battle of St. Nazaire 
had to be fought without a plan. 
We had no blueprints! A com- 
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y's big guns, weighing with its car 267 tons croming « tem 
(Eun drove the Gurmana from Tergnier aod the French walked Is 


uns in France 


Despite Skeptics, Navy Goes into Action on the French 
Front, and Giant Weapons Take a Town with a Single Shot 


By Rear Apmirat Crarzes P. Plunkett, U. S. N. 
In Collaboration with Tnomas M. Jouxson 


“Now It Can Be Told” 
Admiral Plunkett, who cae 
manded_ the 's big 
that outshot “Big Bertha’ and 
trove her from the field, reaches 
a thrilling climax in this, the 
second of his amazing stories of 
the American "Battleships. on 
Whests" me of the save dra. 
matic incidents of the great war. 

plete set of them, showing the assembly 
of every car, had been mailed from 
United States, but it never arrived. 


All those gobs we had sent to the 
idwin Locomotive Works and the 
cel Car Works had kept n 

‘ching details of constructio 

parts and assembly, ‘Time after time, as 

Wwe put together what seemed like a gic 


saw puzzle, somebody's note. 
hook would show us where something 
went or how to put it 

“The heaviest single 
fou girder from ship 
ton crane was run bs 
uated Frenchman wh 
suspected of being a 
certainly seemed to be delaying the war 

His crane was not brand-new 

fand it was heavy lift, but it 
was miraculous how often 
broke down and how a fifty: 
frane note seemed to facilitate 
repairs. It seems to me T had 
to climb up, on that crane and 

ve frst Aid, s0 to speak, at 
Fete once a day unt all our 
stuff was ashore. 


NLOADING the big gun 
‘was a problem, for it would 
cerush the light French flat ears. 
We solved it by first unloading 
the trucks, then putting the gun 
girder on them, next inserting 
deck Iugs and ‘gun slide, and 
finally unloading the gun on the 
girder and taking the whole 
thing to outside erecting tracks 
for completion. Here we as- 
sembled. the cars also, first 
‘trucks, then frames, sides and 
roofs, and lastly interior fittings. 
‘That was harder than it 
sounds for when we opened the 
“rivets” we 

ound them full of stove bolts! 
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‘We had to put together seventy-two 
cars, each of which needed to. hold it 
together between 500 and 1200 rivet 
‘Well, we just started out and “borrowed 
rivets all over France, 

‘Those gobs had shown themselves able 
to get cranes from hard-boiled American 
railroad men and had even taken the 
headlight off a French locomotive in 
broad daylight. In a few days we had 
rivets, of all shapes and sizes, but all 
based’ on the metric system. Our me- 
chanies drew the large ones down to the 
proper size by hand. For days afterward 
the mayor of St. Nazaire brought all his 
friends down to see the maring ameri- 
cains towing red-hot French rivets to 
fone another as they put together their 


Wrens cea, 


beginning to take interest. ‘They saw our 
{Est Jone guns ring mounted on our 
ttleships on wheels, and they never had 
much doubt of our ability to deliver the 
, but there were others who had. 
They were the French and American * 
perts” on ordnance, Of two such Ameri- 
ts, one had been a clerk in adrug 
ie was a Major). the other had 
for war by supervising important 
stamp sting etiviticn na Southern city 
‘They, and others who knew rather 
F satan carry the gee 
rench railroads wouldn't carry the gun 
car, and as for the bridges, the 
collapse from sheer fright when they saw 
us coming. American railroads were one 
thing, they said, French railroads another. 
‘The latter had been built for toy 40 
hommes, 8 chevaux boxcars, that were 
pushed around the yards by hand (they 
really were) and were run down after four 
war years. But we sailors didn’t believe 
the experts, 

We did some land scouting by, auton 
mobile. Commander Garret [. Schuyler 
and T were accompanied by Lieut. Com- 
mander Dexter C. Buell, now of Omaha, 
Nebr., one of our first volunteers. He 
had been visiting in Washington when 
he contracts were let, and had walked 
nto the Ordnance Bureau, and said he'd 
like to to ‘A fine railroad man, he 
first handled the job of material inspee- 
tion in the States, then bossed assembly 
in France. His assistant at home, by the 


tore 
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way, was also a volunteer for this particu- 


lar job, Lieut. Commander George T. 
Lada, of Pittsburgh. 

‘Our survey convinced ws that the road. 
bed was perfectly safe, that all main line 
bridges were safe if we watched our step, 


‘and that most of them were safe even for 
ordinary speed. 


But the Freach weren't so sure, We 


At Se, Namire. Removing: 


‘Quated crane, operated by 2m old Prenchnan who refused to be hurried, made thi sow work 


could shut wp the. drag store ordnance 
experts, but our Alles allowed those 
the oul raroads, and ides they eT 
with wl i tte thea they 
an wat them wrecked. "hey et 
Gapain Debonct,« French ati 
imetor who in civil fe was ge 
cngineer, to Sind out all about our 
fatorte, anedoad. He! rpored. the 
‘tale, but be would bet no franc 
roadbed standing up, ‘We pat tw 
Sd two together and Seclded that if we 
were sure ef the track and he of the 
Tridges, there would be no trouble. 


PV iar ais Cael Zeakiag: 
when he came to see us while as- 
sembly was going on, and he was much 
pleased, for some of the reverberations of 
the battle of St. Nazaire had reached his 
G. H. Q at Chaumont, clear across 
France. ‘The General had’believed in us 
toiethe gus had wet for, Aloo 
tone tl ent for, Al 

immaculate, as be always was, be climbed 
‘up onto a gun car while Texplained the 
construction. ‘Then who should 

but Commander Buell with along black 
A good railroad man—but he 


heen a Naval officer very long. 
Somehow T got be- 

— tween him and G 
“| eral Pershing, and 
landed a quick kick 


‘on Buell's shins 


“Throw away that cigar,” I whispered. 
in his ear—and he did. ‘Then I presented 
hhim to the General. 

‘Thus the Army and the Na 


jing told me that day that 
‘the American Army would soon ase 
sembled as an independent command, and 
that as soon as it was he hoped our. u 
guns would be attached to it and work 
under his own direction. Meantime we 
were to be under orders of Marshal Foch, 
tiStghtlag was heey? and Uns need great 
ep onl pola 
‘The first job the French had for us was: 
to knock out the Berthas that were shell~ 
ing Paris, or at least force them back so 
far that they could not reach the French: 
capital. They were in a hurry about that, 
and we got one call after another to send 
forward two guns and trains as quickly 
as possible, Delay the others if necessary, 
the order was, but get two going. 


We: ‘our original schedule for 
amenbling all five guns sod trains, and 


concentrated on two, We were all work- 
ing under great pressure. ‘The men were 
supposed to, work from 7:90 .a, until 
5:13 rax., with an hour off for lunch, but 
they refused to quit until it was too dark 
to see—almost ten o'clock. “But for the 
men we could not have made the record 
wwe did in assembling the batteries, 

in girder was unloaded 


"Tim ship fay 30° August tye ued 

the completed gun car and frst train 

ready to leave for the front. Ever 

vas on edge to go, We wired the Frenc 

High Command—"All set. Where do you 
pv" We waited. ‘Then came a 


It was August 18 before we finally 
pushed off with Train No, 1, and next 
day Train No. 2 followed. Franklin D. 
‘Roosevelt, then Assistant Secretary of the 
Navy, inspected the guns and mounts 
before we started. I had been skipping 
about from place to place, secing French, 


Sailor tured sider. 
‘Rear Admiral Phan 
tt, who commaned 
Datuleships on whesie 


generals and American 
perts,”” but I went with the 
Feo runs nome, "This wat 
what I had been dream pid 
ever since I got the 
fing” into action as on 
mander of battleships 
wheels, 
‘Our destination was Helles- 
Mouchy, about halfway be- 
tween Paris and Amiens, and 
rer amis fom St. Nae 
‘three railroad posses the 
Orleans, Etat and Nord—a 
‘good “trial trip,” if we needed 
fe 
nee eevee the: ane bt ing rail- 
Journey I ever nade, although we 
never went faster than six miles an hour. 
Wie vers gure we could ge faster, but o> 
ipetio thew the reek a he 
thar soe ordnance exper 
Gar tp waa ort of trompbal 
wrogress, We didn't try to hide the guns. 
re we thought a look at them would do 
more to raise French morale than any- 
Ting we could thiok up. Alt, we were 
id. you know, of having put it 
at last on the way to the 
front, after ‘at delays and mishaps. We 
wrere to ind it wasn't as simple ax that. 


WHEREVER we appeared, crowd 
gathered. French soldiers, old men 
and women and children in wooden sabots 
stared and exclaimed, “Oo! Lat La!” 
Word that the train’ was coming was 
flashed ahead, and at our sedate speed 
there was plenty of time for a crowd to 
gather at each station. Many people had 
flowers and wreaths to decorate the guns. 
Some of the wreaths were too small to go 
over the great musaler—and everyboth 
Tnughed and cheered some more. Then 
we would glide slowly and majestically 
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for the next ovation. 
‘Sometimes that would be 
from American soldiers filling 
troop trains that we passed. 
How they did cheer! And 
when they heard our whistle 
and bell, they cheered again, 
“Ring that bell!” they would, 
chant, “it sounds like home!” 
And we would ring the bell 
‘again and blow the whistle 
tot sored ae  foghorn 

Compared to the “tot-toot” 

of the French engi 

T don't think our French 
lots enjoyed the trip quite so much. 
Fey fad the ate ed copes and 
‘Commander Buell and I, in the cab, 


always shouting “Doucement! 
ment!” which means slow down, when we 
came into yards. But we let them start 
the train according to their regulations, 
Which are that the conductor must blow 
his whistle to show he is ready, and the 
station master blow a horn to show it is 
all right with him, before the train can 
leave. The gobs used to jump off and 
try to steal a horn 0 as to save time at 


the rest of the stations we were to pass. 
By the time Battery No. 1 reached 
Helles-Mouchy at 8:30 raat, August 23, 


the whole of France must have known 
in the country were on their way to the 
Tad taken ux nearly'a week to 


the circular belt line connecting. all. the 
railroads that enter the city. In that 
labyrinth we encountered a Minotaur in 
the shape ofa French milroad oficial who 
‘under our locomotive and trium- 
platy discovered that certain nuts and 
French) hung down so 


‘and before he got through we had cut off 
all the bolts with oxy-acety- 


But we couldn't satisfy one French sta- 
tion master so easily. When we started 
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the French gave us a railroad map with 
all the ynsafe bridges marked in red ink. 
‘Then they routed us across one of those 
bridges. When we reached the next sta 
tion, the Chef de gare was horrified. Nom 
de Diew, he said, we had been routed 
wrong. ‘The only way to remove the offi- 
cial mistake from the re 

back over the same bridge 
another way. Well, we dis 


OUR ey aly aves from getting 
stuck by hot boses.. ‘The bearings, 
ran hot, and we had to creep into sidings 
pretty often to cool off and repack. We 
fot along at all only because some of our 
Falroeds recruited from the Halieta 
Works rode along hanging just clear of the 
roadbed, where they could feel the bear- 

Palos and food them of through « 
lee eae oe by cating oo 
Sauct from fet ald 

See pace a in a sort of 
imaproviend rope hammock rwinging Over 
the car side, and when they got out would 
beeching and otf and pore. You cou 
eric moa to do that, Eat thew’ se 
icssted on doing it 

‘Oh well, c'est la guerre, ax we were 
learning to say, and at last we were at 
Helles-Mouchy, a regu 
of the French 
ferve Arlery, of which we 
ser tmpererly apart" 
had made an earlier visit 
fre and now Lswppeoed al 
was reat for our Rest chats 
at the Berthas, But I had 
forgotten our lock, 

The French artillery offi- 
cer hago they 
Said, great news.” ‘The long- 
‘German bombardnest 
oF Baris had stopped The 
Berthes had been withdrawn, 
‘That was what they called 
Beat news! 

Of course, we hated to 
break that to the gobs. It 
seemed pretty tough after all. 
their work. But in a few 
minutes they recovered, 

“No wonder, with all the 


‘avy believes to this day that is 
‘what stopped the bombardment of Paris, 


TRE {Germans were certainly intr: 
estedin us. Axsoon as we approached 
Helles-Mouchy their airplanes were snoop- 
ing over us. ‘The French were in a hurry 
for us to get tarpaulins over the gun, and 
while our men were at. work shrapnel 
fired from French antiaircraft guns to 
cchase the Germans away fell near them. 
‘Some of their frst real war souvenirs were 
bits of shell fragment and shrapnel picked 
‘out of the ties. "This region was an impor- 
tant railway center, just behind the front, 
and the towns, especially Creil, were badly 
bombed. ‘There were air raids every clear 
night, and we began to get the real feel 
‘of the war. 

But once more we were all dressed y 
and no place to go. The French were stil 
cagey about our guns. We had proved 
‘we wouldn't wreck railroads nor bridges, 
now they wanted to know whether we 
‘would wreck the Germans. ‘They wanted 
usto fire afew (Continual on page 150) 
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Exit—the Torch Burglar 


ia the vulnerability of bank vault tect 


T’Sa flop Wabash Whitey.” 
veteran torch burglar. Glancing at 
the elock over the bank door he 
saw that it was nearly four A. 
Dawn was approaching. Early risers were 
winning to appear on the 
IH Indiana town, It was n 
teying t to a bank vault 
Beaten, “Whitey” threw down the oxy 
acetylene torch, ‘The gas drum was emp- 
ty: all the torch tips had been burned 
away: the rest of the gang were Bddgety. 
For three hours they had been taking 
‘at the torch, but its yet of blue and 


white flame had only half penetrated the 

al door. "“ Whitey” pulled off 
his welder’s helmet and threw it on the 
floor 


using some new dope in that 
he complained. “Ie got us 
licked. Beat it!” 
‘The five burglars climbed out through 
a rear window and dissolved into the 
Tt was the first time in fifteen 

it “Whitey” had fai 


‘some $100,000 in cash a 


securities. 

‘This incident, reconstructed from re- 
ports of detectives who investigated the 
‘unsuccessful foray, tells the story of 
‘metallurgical science’s recent de- 
cisive triumph over the most suc- 
cessful of bank criminals. Ever 
este tre es. the 
burglar has been using it. Long 
‘ago he abandoned drills and explo- 
sives. He found it easy to steal 
torches and gas from railroad yards 
and construction jobs. ‘Taking ad- 
vantage of each improvement in 
the torch, he overcame each newly 
devised method of vault con 
He defied science to 
vault he could not penetrate. 

‘The greatest sufferers were the 
banks. ‘Five eighths of the world’s 


How new vault doors 
of copper defy the 
most successful of 
all bank criminals 


By ALLAN O'HARA 


‘The torch teat that proved the impenetraility of the new vault door. Note, on the small 
frame at the right, «section of cart iron vault plate which has been perced by the torch 


banked wealth, or $52,000,000,000, is 
deposited in financial citadels of America. 
Since the war, vault building in American 
banks has increased 500 percent, due to 
increased interest in security buying. Yet 
vaults were becoming less impregnable 
each year. For the year ending August 
SI, 1917, there were fifty-eight bank 
burglaries in the United States with a loss 


ily wa 


d 
Phi ce Raael pee me 


‘of $100,000, and also fifty-seven unsuc- 


‘unsuccessful. 
Alarmed, organised banking interests 


tuned to the scientists for ‘And 
nce, instead of searching ed 
ds, turned to one of the world’s oldest. 


‘of metals—eopper—and found the secret 
that it was looking for. 


Tt was copper that “Whitey 
torch encountered and that sent 
him and his gang scrambling out 

low, licked! 


‘an unusual way. A metallurgist 
‘who had been specializing on metal 
vault construction was motoring 
through France, His ear broke 
down in a small French village and 
hhelodged for the night in a peasant’s 
He observed that the 
housewife, preparing 
sparing use of ful. 
she was able to fi 
into a blaze (Continued on page 118) 


HILE American engineers 

were perfecting trans. 

Inntic telephony by, radio, 

fan engineer in Paris was 

Attempting a still more 
marvelous communication. He was try- 
ing to send messages to persons in New 
York without any physical apparatus at 
but by the direct action of mind on 
‘mind—by telepathy. 

Hie now reports seven successes out of 
twenty-two experiments. Various ideas, 
such as the mental picture of @ loving 
cup with handles. shaped ike antlers, 

‘een intensively visualized in Paris 

id simultaneously perceived, so we are 

told, by persons of telepathic powers in 
erie. 


HE organizer of this experiment is 
Mand Waren a chemalengineet 
of standing. In New York he has had the 
collaboration of Dr. Gardner Murphy, 
psychologist of Columbia University. and 
‘one of the three best informed students 
of telepathy in this country. Warcollier 
has gathered together twenty-five per- 
pas hn hl aye cas ea Bud ere 
ts over long distances. Dr. Murphy 
ten Tacovcned sit Arortcnte who cut 
‘the same thing—or seem to. 
But, Warcollier considers telepathy 
established as a power in human nature: 
while Murphy, after three years’ exhaus- 
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Many eminent men believe in telepathy, ether a a pomibility o « demon 
strvted tact, yet thousands of text mall part ofthe world leave the majority 
13ers al unconvinced, even despite Uhe amaning wucensesFeported 


I, Telepathy At! Bunk: 


What Scientists Have Discovered About This Widely 
Discussed Subject in Thousands of Exhaustive Tests 


By KENNETH WILCOX PAYNE 


tivgerperinent consider nothing prove. 


gress in Pari, DP. Charles Hichet, emic 
ogist of the Unive 

ested to the truth of telepathy. 
Dr. karl Krall, of Munich, ‘declared 
he could by telepathy teach horses to 
do complicated mathematical problems. 
Profemor Ferdinando Cazzamali, of the 
University of Milan, explained how he 

sully taken photographs of “brain 
that carry thoughts from one 
mind to another. 


"EN or a doren European scientists 
are ‘convinced of such marvels 
Among them are Baron von Schrenck 
Ccmbrlige Sir Over Lodge 2d" Une 
‘ambridge, Sir Oliver the 
Russians, Behterev and Chakhovsky. 
But there isn’t an American scientist 
of repute who will go so far. Which group 
shall we follow? What is the scientific 
status of telepathy today? 
pcm en ere because of 
experiences. The simplest an 
ot faruiliar i Ue feling of betng stared 
at. If we credit that “sixth sense” as a 
fact—if we believe another person can 
compel us to look around merely by con- 
centrating his mind upon us—then by 
admitting telepathy in its simplest form 


choloy 


+ consequently, there are no 
left to our be 


the great English pavchical 
Pioneer in 

recarclr Sr Wiles arrett, predicted 

the ine when ran lane wou be 


out of date, and human souls would con- 
stantly communicate by telepathy alone. 

But even the simplest form of tel thy 
has not been established. Dr. John E, 
Coover, psychologist of Leland Stanford, 
de University, put 900 students, all of 
a believed themselves susceptible to 
this scnsation of being stared at, through 
14.500 experiments, which proved them 
wrong. 

‘Whenever you raise your head to find 
somebody looking at, you intently, you 
may be sure, on the basis of laboratory 
investigation, that it is due either to coin- 
idence or to knowledge that has come 


to you—perhaps unconsciously—through 

your everyday five senses, 

LISENISE, | Inboratory atte 
demonstrate more complicated forms 


of telepathy have had negative results, 
Thain Dre Cover ve American pr 

ogi te art decade have geen 
telepathy & ‘to prove its powers, 
find’ none of them hat found anything 
Conclusive in its favor. 
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‘Two of them, however, found certain 
peculiar mysteries which leave the sub- 
ject still a fascinating field of research in 
Which science may yet discover not a 
sixth sense, but hitherto unrecognized 


refinements of our existing senses. 


Dr. Murphy is 
fone of these two. 
Holding a psy. 
chical research 
fellowship 
‘at Harvard from 
1922 to 1925, he 
conducted ex- 
periments with six persons of apparent 
“psychic” power, who reported receiving 

petorial impressions and thoughts from 
ther people datant anywhere from thirty 
feet to two miles. Avid he relates also, as 
ang pron, the apparcut success 
of Warcolliers trans-Atlantic 


tests, 


‘TILL, Dr. Murphy sayshisexperiments 

‘Would have tobe continued for months 
before anything could be proved, and one 
ne of screntife research must be 

leary in mi 

his principle is stated by Professor 
Carl Murchison, head of the depart- 
nent of poycholoy at Clark Univer. 
were lat year the fr ayinpostum on 
Ei cereppihenth gemini any 
American college was attended by some. 
of the world’s leading authorities. 

“In all fields of science,” says Pro- 
fessor Murchison, “the results of any 
careful riment can be duplicated 
anywhere in the world by eqe com- 
petent investigntors. ‘This ie not the ease 
ARipaychic reaearch, Until rerlta can be 
dug ilicated by others, the ific world 
will have nothing but skepticism for the 
claims of psychic researchers.” 

“Twelve a the foremost prychaloyiata 
in Armericn have expreaed the tame view 
tht ni senih Tbe pote, ew, 
is essentially this: 


HENEVER scientists or inventors 
perfect something new, like radio. 
iareults canbe oterved and eproduced 
ay anybody with adequate study. A ten 
ld boy can make a radio set. But 
Narcoliers experiments in trans-Atlantic 
telepathy cannot be regulary 
cesbeervod even ty Reel. Wak a 
teen failures to seven successes, the hy- 
pothesis of coincidence is-more 
accepted hy seience than the, hy 
pothesis of telepathy, agaist 
Eira haces tale tao tao 


‘weight. 

“But,” say the psychical re- 
searchers, “the evidence for telep- 
iby tees on, thousands of cue 

ly. reported during 

ie fas tisenies etme 
enough, to have convineed many 
‘very distinguished persons, among 
them Professor William MeDougall, 
of Duke University; Margaret 
Deland, the American author; 


‘Thomas A. Edison, Dr. Walter Franklin 
Prince, leader of the Boston Society for 
Paychical Research; Hans Driesch, Pro- 
fessor of Philosophy at the Uni of 
Leipzig. And you can add other famous 
names from “the recent _past—Mark 
‘Twain, for instance, and Luther Burbank 
and William James, the Harvard psy- 


chologist. 
‘Then the only question is how sig. 
nificant we may consider the types of 
evince which have swayed these brik 
Tiant minds. 
crits, bare bate on ovat herb, 
ist, some personal experience: secondly, 
the study of collected eases as published 
many books: thirdly. the demonstra- 
tions of prof 
fourthly, Unie interpretation of eels 
in laboratory experiments. 


[ATELY T have, gone over these four 
types of evidence with Dr. G. H. 
Eatsbrooks, of the Paychology Depart: 
ment at Colgate University, consi 
to know more about telepathy than any 
one else in America. 

‘As to the first type. he points out that 
we are 30 frequently deceived in our ob- 

uundersta 


bere tae lotrcieg tha courses ats 

‘of association from a previous incident 

that. your wife's mind was following. 
“For instance,” Dr. Estabrooks added. 


What Was Your Experience? 


“a subject who could not see the playir 
card I had drawn from a pack said 
know that one. I heard you whisper it 
Yet I iar have roa hadn't whis- 
EO er rata aes 
periments I was heard to whisper. “I did 
a va wed that the fe 

Eibach bees ie German, ahi 
trotted Yo totopatiy,fertod to mina, 
and probably unconscious, signals from 
their trainer. Human beings show similar 
keenness, Ordinarily we have no idea of 


how acute our senses really are, Once 
I distinctly heard a card drop to the 
Aloor in. another room behind « double 


wus faint impres- 
it our knowing 


nee self-deception and poor observ: 
tioa of details, on: the ove hand, 

hy (or extreme setsitiveness 
to Shor) on the ote ier 
cconside yeh to explain 
te mekeny ot jervoel 

trhich we like to all telepathic®” 


it 


HERE Sa thoroughly typical instance. 
Sir Edmund Hornby, formerly 
Chief Judge of the Consular Supreme 


‘Court for China and er es has described 
in circumstantial detail how a Shanghai 
newspaperman appeared at one o'clock 
a the morning at the judge's bedside, 
‘The judge mentions ‘is wiles having 
‘present; and he declares that 
earned next morning that the new 
paperman was dying in another part 
of the city at the very moment his 


teen eight and nine in the morn: 
secondly, Sir Edmund Horaby 
twas not married at the time of the 


(Continued 9) 
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Si debuting Marvels 
"That Mark New Era 


Navy Monster 


Guards Atlantic While Sister Ship Cruises Pacific 


Te orcas icra care Leinaton, tin of he Saratoga, which 
‘now ‘virtually ready for service. Both Wenaia are alllectrc im operation 


1m the physical laboratory — 
Ihe is opportunity for men 
(OF energy, renource, patience 


HEY will tll you that oppor- 
knocks once only at 
Don't let 


hear. Orif we hear, we fail to understand. 

Did you hear the static erachling lst 

t. when you had your radio tuned-in 

con that concert? At times you coulda’t 
hear much of anything else, 

You will hear tonight—and 
tomorrow night. Listen to it for a few 
‘moments sympathetically, instead of with 
irritation, “Listen hard, as you have lis- 
tened for bail game scores when the radio 
har "Yeded’ jut at the eritial moment, 
Strain your ears, and you will under- 

t what you thought was ju 


_op-por-tu-ni-ty—Big Opportunity? 

‘A message that tells you of inexhaust- 
ible stores of energy in the atmosphere, 
striving to get to earth. Eneriy eager to 
do uselul work, asking only ‘that some 
‘one—any one—will provide harness and 
chariot: or, in more fitting metaphor, 
power wheel and crank shaft, Any sort 
mechanism to Tink it with the ground 
fo that the divided powers of sky an 
carth (separated by insulating air) may 
sxork together. 


LL the centuries the two colossal 
powers have been thus severed. 
Spasmodically, fogs and rain help thei 
to join hands. "Now and again they 
through the barrier and rush together 
in the frantic spasm of joyful greeting 
we call a flash of lightning. But never 
‘until radio came was there the chance 
to make the situation known to the public 
at large by persistent, day-by-day adver- 


tising. 
you should find a way to let 
static charge batteries in quiet content 
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hances to 


Get Rich 


Never So Great 


ment, instead of clamoring 
its complaints over the wire. 
Every radio user in the land 
Tare ame ol the twenty 


million to whom radio will 
bes necomiy in the meer 
juture—would gladly pay 
you a few dollars for teach- 


them a trick like that. 
ad, that nly. the be: 
fiming, Nour method of 
inging the electric stores 
of air and earth together 
may go far toward answering the insistent 
of the industrial world for Power, 
fore Power! 
Are there potential billions in such an 
? Oris it trillions? 
You say, “scores of 
elt have tried to solve the static 
‘and given it up. How can 
icceed ‘where such men have Tailed?” 
Perhaps you can't. Yet there are some 
historic precedents to show that perhaps, 
also, you can. 


WEAVE silanes because after 
the wisest of American physicists, 
Simon Newcombe, had. proved mathe: 
matically that Bing way impowibl, the 
Young Wright brothers flew. 
se gineie had metal on tek 
aicsts hed. pointed out 
cectrontagnetic waves traveled in straight 
Tines and so must fly off on tangents from 
the earth's curved surface. and could 
signals ‘more than a few 


igh explosives galore because 
lish youth named Perkin, working 
in the laboratory of the famous chemist, 
A. W, Hoffman, rejected his preceptor’s 
admonition to throw 
away amauve colored mix- 
ture he hha accidentally 
made and used it 
mites bee fs es 
dollar industry —which 
was well under way when 
the lad was twenty-ove. 
Wehave ideal utensils of 
aluminum, and millions of 
miles of electric wires, and 


‘M. Hall, at Oberlin college, 
and a’ French youth 


Here Are Things the World Says Can Be 
Done, and It Is Ready and Eager to Pay 
You Millions if You Can Only Do Them 


By HENRY SMITH WILLIAMS 


named Heroult independently challeng 
the belief of the scientific world 
‘aluminum could be isolated only’ 
‘elaborate and costly chem 
ing processes—and. proved with 
‘apparatus that rapid and ef 
tive separation by electroly 
‘effected with @ low-power cu 
fraction of the cost of the other 
‘Shortly before th 


sixteen or eighteen cents a pound, 

annual output is upward o! 

of a million tons, A billion-dol 
‘sprung from a laboratory crucible in the 

ands of college boy! 


ND not through the discovery of any 
strange new principle. Mery, bya 

new use of fanliar principles, 7 Ww hen 
you pass an electric current through a 
Solution of a chemical compound of 
‘metal, the metal is drawn to the negative 
pole of the battery. Sir Humphrey Da 
gained fame by thus isolating such 
‘elements as sodium and potassiuin more 
than half a century before Charles M. 
Hall was born, Electrolysis, as the process 
is called, had become a familiar com 
ial method—as in electro-plating cheap- 
cer metals with 


to isolate alu- 
minum that way, 
though he came 
so near succeeding 


that he named the metal, even without 
Ate proving that it was an element. 
"The famous German, Wobler found out 
how to isolate small globules of aluminum 
chemically in 1843. The Frenchman, 
Deri, spent ten years trying to petect 
fn commertial method. 
But no solvent could be found for 
‘minerals that would, make 
irolation of the metal feasible 
Hal reasoned 
that there tmust be some such solvent — 
fnd that perhaps he could find it. So 
fe teted ‘all stuminum compounds he 
could lay hands on . 
jn was. cris mineral frm Gren 
anda compound of aluminum. will 
soalium and Buorine, called eryolite, or 
Frost-tone, beeause it Tooks like ice and 
inelts in the lame of a candle. Hall found 
thn mid eatery dia 
rdered bauxite, a mineral composed of 
iuminuon ‘and ‘oxygen with water of 
‘ryatallization, He sent an electric eur- 
rent through this solution-and got a few 
lobules of white metal at the negative 
pole." Tt was aluminum. 


AND now for the present application 
of this story. Forty years have 
passed, Yet Hall's method ‘remains 
Te" casentials unchanged. “Only certain 
native minerals, notably bauxite, ean be 
iilized. The best supplies are limited to 
comparatively few ‘ts—in 
this eguntry eben Alabama, Arkan- 
corgia. and Tennessee, A vast 
‘epost int British Gulana’ has recently 
come under American control 
jously, the cost of transporta- 
jon must be addled to the selling 
pice of the ultimate metal 
Meantime’ other ‘ative com- 
luminum are every- 
‘This isthe third 


very pure Times 
stone “and sand- 
one, At forms 
ight oF ten per 
cent of nearly all 
soils, and isa dom- 
‘nant consti 
‘of common clay. 
But clay “and 
the various feld- 
spars and other 


icon, which interferes essentially with the 
process of electrolysis, 
But might not the silicon be removed. 


innocuous by some chemical 


‘That is the question. A handful of clay 
and the high-frequency current used by 
Some radi amateur say’ perhaps four 


Heroult established it. 

‘Consider the place that aluminum 
already holds in the industrial world, the 
‘yel:more important place it must hold as 
hative supplies of copper, zine, and tin 
‘are exhausted. Do you see the billion- 
dollar opportunity? 

‘As a hint the import of which will be 
more evident before we are through, note 
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that the now obnoxious silicon is next 
above aluminum in the atomic seale. 
Remove one proton from the silicon 
nucleus, and you have aluminum, We 
shall see that this has been done—by Sir 
Ernest Rutherford—in the labora 

‘But perhaps you do not care to dal 
in clay. ‘Then what about a little dip in 
water? A project worth considering. 

Water, as ev knows, consists of 
ydrogen and oxygen. in chemical com- 
bination. Split up the water molecule, 
and we have hydrogen gas and oxygen 
as. Bring the two gases together, ignite 
them, and we have the oxy-hy 
flame, which carves iron like so muc! 
cheese—or, under different pressure con- 
ditions, serves as an ideal fuel. 

‘There need be no further bother about 


| The World Cries to You For— 


‘Wi snerey menifected by case 
Ex 
in the vedictand: make It supply 
tele power. 
An inexpensive way to refine alu. 
aiecemriamicerte te 
lay in which it exits, 


chy ncthod te convert water into 
‘at moderate expense, ss cam 
now be done at prohibitive cont 


| phowphorus, and thereby ferilce 


A method of making gas from air 
by simplifying the production of 

#0 that its cost will be 
moderate instead of $3,000,000 


fet or fd oil if tee 
sopetal stent 
‘be cheaply released. 
Cheably released. 
mattis ose 
Ered 
was discovered by the 
Englsbwnen, Niches so Goes ee 


might be feasible on a 
were it not for the cost. 


‘scale 


TT TAT es whet od in the wy of 
‘getting nitrogen from, the air to re- 

Whe oginiog ef Ue recat cetary. 
at the beginni resent cent 
wil Tnamclectc are, ad ret ce 
nitrogen will unite with oxygen—but at 
1 prohibitive cost. Presently, however, 
it was discovered—by Birkeland Eyde. in 
Norway—that a magnetic field would 
‘spread out the arc, and so facilitate the 
union of nitrogen and oxygen as to make 
the project commercially feasible. 

‘The most curious part of that story is, 
that, almost before this manner of fixing 
nitrogen had ceased to be a novelty, other 
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and better ways of accomplishing a cor- 
result were devised, with the 


which consists of passing nitroger 
liquid air over white-hot calcium 


O% of these days, some keen youn, 
fellow, who will probably. get 
introduction” to "practical electricity 
through manipulation of a radio appara- 
tus, may find out how similarly to maj 
my he ole of ete cork 
itting water into hydrogen and oxyg 
with, the aid of some simple 
catalyst that Ties ewe a 
potency unsuspect 
But perhaps you ty 8 
‘young chap.and would like 
really formidable problem, 
‘Well, there are several sources of 
‘cosmic energy which, when we stop 
to think of them, fairly stagger the 


of positive 
negative polarities in the electric and 


magnetic foros, Gravita 


‘mutual pull be 
pair of particles of matte 
verse. What if the pull, 


conditions, could be reversed—turned 


into a push, that would make the 
ticles mutually repel one another, 
Fite eletried’ bodies of the same 


eee of iron no 
Jonge teats “other ewes of i 
WY substance could be degra 
aot hivios bo gravity as glass, for 
‘example, scems oblivious to magnet 
such a. substance would tend instantly to 


‘Such a sane wo obvious 
‘come a projectile or working mechanistn 
‘of appalling power. 


BUT iE soy think the job of harnessing 
the world forces too 

too dubious, there re1 

worlds to conquer. 

‘Consider, for instance, how great is th 
world’s need of larger and cheaper sup- 
plies of the two chemical elements which, 
With nitrogen, form the great triad of 
plant foods that become exhausted in 
cultivated soils, s0 that the richest acres 
ace see les the lat mea 

|. T mean, of course, potassium 
‘and phosphorus. 

There is, to be sure, abundant supply 
of potassium seattered through the rocks 
of the earth's crust. A method to extract 
the potassium content from the feldspar 
rocks that cumber the barren hills of tens 
of thousands of New England acres, 
for example, would forecast a new era of 


in plenty of other 


(Continued on page 153) 


HOSE fellows are playing 
With red-hot death 

‘My friend Bill, who has 

pent halt his life at that very 

kind of “play,” in and about 

New York City, jerked his head upward 

toward a cluster of linemen on a telephone 
pole, silhouetted against the dusk. 

“Once you've flirted with fit 


ground seems mighty tame—expecially 
on a night like this, with a storm 
ing. the wires into tangled havoc.” 
isky?” Tasked, 
's risky. There's prob- 
Its—maybe 4300, maybe 
‘along. the light 
just above the heads of those 
Toosters.” Five hundred and 
enough to knock a dozen men 


cad, 
Not ‘a healthy neighbor, that hot 
stuf, when everything’s soaking, wet 
to help it move all sorts of places 
‘where it isn't wanted.” 


Bue may, sieht, Tes esky and 
it’s hard, A telephone lineman 
doesn't exactly. sleep in his spurs, but 
hie takes them home with him nights, 
He's always ready for instant duty— 
duty that may” mean twenty-four 
houry stright struggle with miles of 
tangled Tight wires, trolley” wires, 
telephone wires ll spitting danger 
strugile in cold that bites like a knife 
with lines, conted thre inches thick 
With ice—legs stiff from climbing slip- 
per poles Heads giddy from lack of 


ht in winter i's harder than it is 
said Bill, "though its 
always dangerous enough. "You've 
got to keep your head. A careless 
ove, a wrong touch, and good 


night! In a hard winter 

storm the current is prett 
‘sure to be cut before the linemen reac! 
the scene: in summer the light wires on 
the same poles may be undisturbed, full 
‘of deadly “juice,’ and the phone men 
have to work up there in the dark with 
death sputtering all around. 


FEW years ago a June storm 

ALIS ar thocdand poesia thie 
county, tore down three hundred poles, 
and blew a barn through a toll line. 
Lightning struck in two or three places, 


By Rozers 


Linemen Struggle in Icy Storms 
Without Food or Rest to Repair 
Phone Lines That Sputter Tragedy 


E. Martin 


and two hundred cables were burned. It 
teak tes hundred men five days belore 
things began to get back to normal, 

*f saw two fellows keeled over that 


‘They were standing in a puddle, 
helping hoist a pole, wet n, into 
a hole, The top of it hit a high-tension 
Tight wice and ten thousand Yolts 
down it and through those fellows 


chai le T tried to 
climb knocked cog 5 three times 


to 


Sumy first. campai 
> erally meuced camultiee amo 

1d power companies have 

helped ‘by improving insulation, but 
some insurance companies still refuse 
Tinemen, and some others are likely 
to. put them among special risks. 
Oddly, the accident records show the 
safest place for such workers is up 
‘among the wires, Inrgely because they 
fare more cautious there. Most mis- 
haga are from handling material and 
tools. A tool dropped from a pole 
has laid out many aman, ‘That's the 
reason the men are instructed to take 
only pliers, wrench and knife up & 

id to fish for the rest 
“More linemen are lid up by 
ipolsea ty; than by sbocksy althacah 
the latter, constituting less than ten 
percent of the accidents, are gener- 
the most serious ones. 

‘Once, on the aqueduct transmis- 
sion lines,” said Bill, “we'd just 
finished with the right-hand side of the 
booster transformer, gnd the white flag 
was given, the signal to cut the current 
in, ‘The current was cut in—on the 
wrong side ‘They say I crumpled and 
hung from my (Continued on poge 129) 


“What Car Shall I Buy? 
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Gus Finds in So Many Autos of Merit the Problem That 
Confronts Us All and Puts Client's Query Up to You 


. ‘OW about giving the 
‘Auto Show the once over 
U2" suggested Gus 


Wilson to his partner as 
they were closing up the 


fo. matter what ear ¥ 
he has any trouble with it 


, t.” contradicted Gus as 
he shufled his muscular frame into his 
overcoat, “I've got a scheme to beat 
that, You wateh how I work it.” 

Joo was just finjshing his supper when 
he heard Gus's hora. Bill Crowley was 
already in the ear. 

the bug has stung another vic 
* grinned Joe. 


By MARTIN BUNN 


ox” Crowley admitted, shepishy, 
me at last. T guess the only cure 
in to buy one: but what gets me is which 
to all look 0 good.” 
“Now,” said Gus, as they passed into 


the vast hall filled with shiny, new mod- 
els, “before we start going the rounds 
let's figure out about what type of car 
you want, and how much you can 


choice. How big is your family, Bil 
“Four, the wife and I and the two-kids, 

One of ‘em is eight and the other six.” 
“Ts your wife going to drive?" 

es.” Crowley replied. 


HEN I can sce one mistake you've 

tuade right at the start,” asserted 
Gus. “You should have brought. Mrs, 
Crowley along. She'll have a lot to say 
ahout the type of body and the color 


“That's what I thought when I first 
brought up the question, but she says she 
doesn't know one car from another and 


doesn't care what kind I get s0 long as I 
set good one and get it night away.” 
“AMD right,” said Gus, “now tell me 


how much you want to spend, and we'll 


look over all the cars in that class,” 
Crowley hesitated. “I haven't decided 

that ether,” he confened I can spend 

up to a couple of thousand do it 

Daturally T don't want to 

than I have to, 


“FLOMPAE erunted Gos, 
going to suggest a good 
when you haven't any idea what kind ye 
‘want or how much ‘ear will he 
worth to yi 
seg if we can’ 


any more 


‘and ely out various 
‘and body design features 


7 paren" mld on at ary coped 
to admire a, particularly good-looking 
coach, “it isn’t so hard to point out the 
types’ of ears you shouldn't buy. For 
don't want a 
, even one with a rumble seat in 
the back for the kids, because you will 
want to use the car in rainy weather and 
in the winter, and the passengers in the 
back seat have no protection at all, 
“You might want an open touring ear 
instead of a closed model, but that would 
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depend 


cn car, If you wouldn't sell any,” objected Crowle correspondi 


“Certainly they’ have,” cease xCen 

“The more cylinders, the smoother the “What's the advantage of long wheel- 

engine runs and the more flexible and hase?” asked Crowley, seeing a sign list 

quiet itis. Alo,itiseasier tobuildamotor the lengths of wheelbase obtainable in 

with plenty of power by using a lot of nodel 

small cylinders than to use four big eyl- the ar the cs 
other’ condit 


‘sold today go to old birds . equal,” Gus explaines 
like me or to families A Chance to Earn Ten Dollars ‘On the other hand, a 
owning more than one Jong car is harde 


‘Of course lots of US, whose automobile wisdom has proved so dleintraffi 
open Saas pak valuable and interesting to readers of PopuLan "0, "acs te 
“ xce Montuy, has put up to you the problem of 

selecting a car for his friend, Bill Crowley. What make “{7ELL."" said 
and model would you buy if you were in his place and 

why? Name the car. Do not say merely a “five 
passenger sedan," if that is the type of car you think 
Crowley should have. Give the actual name—Cadillac, 


Mr. Bunn, Gus's literary sponsor, plans to publish in 
an early issue of this magazine the best letters of 
advice he gets from our readers. And he will pay $10 
for every letter published. 

Advice from everybody, everywhere, is welcome, Y nt 

y 3 age size.” You want to 
you get_a four, six or Whether based on personal experience, the experience {ise the car e 
‘ight. Most of the pos- of friends, or observation of the results other people way. Nouareaf average 
setae chien’ i get with their cars. No restrictions are laid down; it ay {in premer duns 
the iguition system goes 18 not necessary to own or drive an automobile. You don't scem to 
bau for jastance, it will Sit down and tell us what make of car and type of ave formed any opin- 
salanget teres body Bill should buy and give five reasons for your iomersstiinndany pre, 
Garand thesumeapple, opinion. Keep your letter within 200 words. Address if T'inow what to ad 
omany other troubles.” jt to Martin Bunn, care of Porutan ScteNce MonTHiy, yell you what wel 
cighte nett bane sone 250 Fourth Avenue, New York And mail it so it do chs Put pup to the 
advantages or they Will reach him not later than February 1, 1928. Sctmsen Moxrany!”™ 
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histle-Punk 


PAUL COONRADT 


The story of a boy 
who wanted to be a 
mechanic, and_ his 
winning fight with 
the crookedest man 
in the lumber camp 


Milustrated by 
HARRY FISK 


And with that he walked 
slowly out of the office and down 
the hill to the tractor shed, the 
Old Boy eabbling threats after 


HE Old Boy was at his 

wits’ end. ‘There went 

the bell on the tractor 

‘again, and the whistle- 
punk wus still missing. He went 
to the door of the cook-shack 
and bellowed: 

“Emmet!” 

‘There way no anewer. He 
waited a few seconds, 
{rouble eyes on the paving 

Emmeti" the second. time, 

Well, by. the jumpin’ 

‘This was the limit. He 


‘The tractor was running, but 
ruffled low, its exhaust send- 
ing out guling pus of steam 

‘morning a the 
Sete woe desloge 
‘river's eab, sucking on a dead 


come to work 


been sitting in the tractor eab a afterall dhl You?” Her lore 
ood ten minutes already. and wy can't yuh let w feller 
the loaders were at the skidway, know when yer ready?” the boy 
He did't like to have Herb kept ed. 


Meaiting, especially this morning. par = Spel x the, bell three times. 
The Old Boy bad had words Zisisertrtngyc-ons acto sttaryou wher wighe haps? int my 19 
with the driver only a few iletia’ eRe 
wes before stinging cate word ‘There was a curling of his lips on the last word. 
‘Aight glimmered feebly in the window of the log lean-to that And Emmet knew what he meant. He knew that he was far 
the cael theo cold oy mad fort ping nis too old he a whe punk: hat whit-punks wee ally 
tenon the iy path He ng open te ora bee nthe ary to and he was twenty.” Furthermers 
tnade his mouth drop open and his throat contract into specch- he did not show it, he knew how all 
Tesaess, He just stood and stared. Soom sea Nin sod be wos wot costes wf Sr toes Gist 
tine was Ent the whe pun, siting onthe van sonia cae hin way. Te ela hat the rjc did 

to: one ee bunch upto hi chin, hs dar ued easly ok upon him are an: be id ot vet ge hi cles, 
Hen ato the Hato he Keone lp Ad foe hm ont cold tall on acto Toda gs wth nating to 
rou was 8 looked up expressionley as but watch for aides or sipping chains on the long string 
the Old Hoy slammed the di 3 aicighs towed behind. - 

“What ‘hr. Codgy?" he asked drawtingly 

‘he Old ey tatered found hat pee was slowly ~ F-PERI'S wise broke in pow his ought ike the erasing 


think I let, you ride inside fer? An ornyment? 


taaid!” he shouted hoarsely. “But I'm goi 
He you goin’ to give the signal to start, er sit there an’ moon all 


old fellow looked around wildly, first at the boy. thea at the book. 
“What you doin’ in here? Don't you know Merb's been waitin’ 
fer ye ten minutes already? Didn't ye hear the whistle?” Emmet said. and reached up and pulled the bell cord. 
Emmet looked at him dazedly. Herb always let the boy’ ride in the cab to the skidway, but he 
crested" always insisted upon keeping up the disciplinary form of start and 
‘good time o' day to git interested in a ‘cept work! stop signals, “As the bell rang, the tractor driver threw the gears 
‘It's most six o'clock, and ye been drawin’ down pay fer one solid into low and cautiously guided the machine down the slope to 
hour already when ye oughta been down greasin’ the tractor. the level going. 
‘Put down that book and git out o° here!” “Old Codgy say anythin’ about me?” he asked after awhile, 


SIME looked sheepishly at the Okt Boy. and tried to cram 
‘the book into his pocket. It would not go, 20 he slipped it 
into the front of his sre. on 


ight! Go on stickin’ up fer 
‘Then, after a minute, 


“What fit then, iit at?" Ue OM Boy said sharply. 

“I's littereha 

“Litterchure in a pig's eye! I'l litterchure you.” He looked 

steadily at Emmet for » second. “I'm tellin’ ye now—once | “He's ‘The boy put hs hand inside his 

‘more I find ye like this in the mornin’ and ye're fired. Hear?” shirt and drew out the book he had concealed there. “Give me 
“Yeah,” the boy dragged, his voice showing not the least strain a fountain pen fer Christmas,” he added. 

of emotion. “Yes, aud he didn't do it fer nothin’. ‘Either yer awful dumb 


mmet’s long right arm shot out again and made « contact wi 


is good fer you. A whistle-punk a man of 


givin’ you 

tallies up a few hundred feet on the side fer Juniper money. 
“Tain't said . It L told him whut I knew, I giss Fd 

fe a right to ask fer more pay.” 

shut yer blabbin’ mouth about me, see? 

“T ain't told nothin’, I said, 


ened the book he had drawn from his shirt, and 

ight Herb’s eve 

You put that book up, now. Put it up! 
E ip at him calmly. “Don't sce no hy 

readin’ till I git to the skidway.” 

“'Le's see itt” the driver commanded, 

don’t never let nobody monkey with my: fitterchure 


“What 


” he stam- 
mered with an awkward 
“What you talkin’ abo 


Herb’s eyes, and his red. 
After a pause he added, 
‘Emmet was looking out the cab window, watching the snow- 
laden spruces that were shooting by. Without turning his head, 
he said, 
“An” whut 
Til fix you like I fixed that punk last fall.” 
Emmet did not answer. ‘They came in sight of the skidway, 
Herb said: 
“Sometimes I think you're jest dumb—so dumb you don't 
know when you're apt to git a pile o” logs rolled on you. 


T'm tellin’ you, now, try buckin’ me 
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heard’ the volce of the Old Boy alove the rest" ™"The kid ain't no whale punt. He's Aghtert ‘To ofthe cleanest noo 


a 


sorting Nard. nthe be dvr boy crumpled to the Bor. He 
d the v 
ed-up blan} 
Herb slept 
‘would go to the ltt over the cook-<hack, and Ei 
the office bed. 
“That night after supper the Old Boy, making his usu 
filerimage around the building, found the office unoce 
He w nd aat down on the van-box, 


Besides the desk 


et would take 


He relaxed, and his eyes, fixed on the smoky-brown kerosene 
lamplight, were vacant with thought, His heavy, red jowls 
sagged. After drew a tally sheet from his side pocket 


‘and studied it until his eyes became blank agai 
He wished he could get something on Herb, ‘The tally sheet 
looked right enough, but it stood to reason something had 
happened to the logs that he did not know about. It had been 
a first-rate week for sleighing, axd logs had left the skidways in 
a steady stream. Maybe he was getting old and his eyes were 
deceiving him. But still, there were fifty thousand fect on th 
Windfall skidway alo the tally showed that only thirt 
thousand had be stake his life that 
e fifty thousan His mouth sagged 
more as he ponder 
pened and closed softly 
r “he said, 
Hullo.” Emmet came over 
“Giss Herb's goin’ to sleep in the 
out.” 


‘The Old Boy looked up, 


sat down upon the bed. 
joft tonight. Turin’ colder 


ROM his shirt he drew the book and opened it to a turned- 

down corner. 

‘Jest what is that there book, Emmet?” 
“Oh, jest 


the Old Boy asked. 
sadin’.” The b .ppear unconcerned, but 
noticed that he concealed the cover by holding it 
3 his shirt. 


don’t wanta get huffy about what I said 
". Ldidn’t mean nothin 


Emmet avoided the older 


And they sat quiet for a long time. ‘The wind sobbed through 
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the spruces outside the building and whined in the stovepipe. 
“Well, this kind o' weather is hetter'n a thave,” the Old 
bared indiferenty after time. Emmet had opened the boo 
is eyes were fixed on the printed page. He looked up 
iuiringly at the man's words. “Say, boy, ye want to spoil yer 


t thinkin’, Makes a feller think some- 
tines wens lookin’ at somethin he dot understand 
jot o° words.” 


E ROSE quickly, embarrassed at his own self-expression, 
‘and threw a two-foot chunk into the stove. 
‘Say, Emmet—” the Old Boy’s eves had an expression of 
helplessness; there was something in them that pleaded with the 
1¥ for his confidence. He waited a minute, then, “Say, I think 
ng’s wrong about this tally sheet.” 
‘The boy came back and sat down. 
“Seems like they'd drawed more 
logs than this—don't suppose Herb's 
thick with the tally boss, do ye?” 
“Dunno.” The boy had opened his 
book again and was trying hard to 


|, siy anythin’ this 


more'n visual” 
hhim I'd fire him. Wish 
He looked at the boy 
Seems like ye oughta, 
to drive that tractor 


Teould, 


clove 


Mlebbe T could.” 

“Yo gotta show more spunk. 
AA eller don’t it ahead in this 
World opin’ over books Tm 
tellin’ ye 


Tight burned low 
‘and began to flicker. The 

Tight from the stove grat 

Sng ana long red fingers 
‘out why Tean’t gi 
|. hear down in the valley 
that they pay a dollar a day more over to 
River camp, Everybody down to Homes- 
nks I'm payin’ less than anybody else. 
¢ tellin’ the lumberjacks that come through 
fer work, and it's sendin’ "em all over to 
blame the valley folks fer 


“No, gist yuh o 


HEN Heqh comes back here” the Old Boy 


went on, " 


The job “d be all 


Toto peced with body on the actor: 
“ Yis, giss it woul 
“Oi Reese Te would!" "The Old Boy's voice was shrill in 
courrtin Don' 3e fw west e brow 
lle "cept to age with event’? Wht ye seppom f 
r? Settin’ on a load of logs and readin’ all day? Well 
Pm papier pe oot ves head Sore te aac "The Od 
oy roe ei eine over to the bed where Hesect ‘wos al 
seg Xe cent Ge mandi Booey bel ys p's goal wage 
Fea wiishoqust eal sertopmect bernie. Neeviorennl fo 
esse iy the tear ps Deeks gp Geeay iow Sage td oh 
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thes so much tipin’ over and ides, Tf ye'd show some spunk 
kkeep yer eyes open, ye wouldn't have to be a punk all the 
rest of yer life.” ‘The old man puffed in his vehemence. He trod 
heavily over to the stove and back, his eyes never leaving the boy. 

Emmet scemed not to notice. His lips moved finally, but he 
spoke as if it were an effort. 

“Pa used to say—he used to say, “ 
rope, and he'll hang hissef.” 

“What's that mean? What's that got to do with it?” 

“Oh, nothin’ 

The Old Boy snorted in disgust and started angrily toward the 
door. “Don't know what I'm wastin’ my breath on a Wi 
punk for. Guess mebbe you're as bad as the rest of "em, or else 
yer so dur lazy ye jest don’t care, 

“Gis mebbe that sit, Mr. Codg; 
in litterchure.” 

‘The Old Boy stamped out, slamming the door on Ea 
met’s words. boy rolied over, pulled a sera 
Tastee smn codvecaaipioiey, 

10 the eook-shack for bi 


ive (the Devil enough 


‘That—and kinda interested 


ld Boy could, when 
‘He could tell 


‘mumbling, incoberent except between then 
selves, that Herb had been 
talking to them again, 1 
hhad suspected it the 
before when he heard 


nt 


rest and sat 
foot of the table, En 


to leave the coe 
the parted 
ct, he halted a 
second and 


toi 
to ring no bell fer 


gered over an ¢ 

‘ra cup of coffee after the rest had 

gone. He, too, elt the note of un- 

rest, He looked upas the Old Boy 
m. 


Jooked down at the whistle-punk 
and the boy saw that his ey 


ble beentse™ 


logs 
mebbe he's layin’ fer ye. Ye been a good boy, even if y 
lumberjack. Mebbe that’s why I've kinda took a notion to 


The boy grinned foolishly. “Aw, shucks,” he said, “I ain't 
havin’ nothin” to do with him. 

“See that ye don't. Hear?” 

Emmet nodded. “Giss I better be gittin’ on the job.” 


‘The Old Boy opened his mouth as if to speak, then shut it 


Emmet rose and left the cook-shack. (Continued on page 145) 
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Why Don't We au 


= Toe fiir 888 


Bassa: 


We Can and Will, Says an Air Authority, 
and Helicopters Will Vie with Planes 
When the Problem of Endurance Is Solved 


By ELLSWORTH BENNETT 


Minist 
plans 
sacco, for a plane capable of 

ising straight up into the air—a type of 

flying machine long sought by inventors. 
Jn Americ, 8 recent report aroused 


has purchased the 
an Italian engineer, 


wide interes 

fusal to contin it, 

ceraft organization was building 

rising craft similar to the Italian's. 

tors would whirl a 
‘mounted 

lift the odd 


larger than itself on a roof top oF 
back yard? Already there exist curious, 


their inventors progressed? Where does 
the helicopter stand in its development? 

“Exactly where the aiplane stood 
after the first few flights of the Wright 


brothers.”” ‘The speaker was Dr. George 
dle Botherat, aeronautical expert, de- 
signer of a 

the U.S. 
fundamental pei 
widely applied in the manufacture of all 
types of aireraft. 


ELICOPTERS have flown.” Dr. de 
H Bothenat, told me. “They have 
carried two and three passengers and a 
pilot into the air. ‘They have ascended, 
generally a few feet, under their own pow- 
er. They have demonstrated. beyond 
vestion that the mastery of vertical 
flight is within our very grasp.” And in a 
few vivid words he showed me why we are 


nearly, but not quite, re 
straight up. ‘Tomorrow, 
‘them. “We ea’ 


either here or abroad.” 
For the helicopter still 
has to 

tion as 
petitor of the airplane, 
wnd those who would 


expense and posible 
Slisappoiatment, Just 
shat. these, problem 
are, Dr. de Botheeat 
pointed out for me 


Hor en youkeen 
Telleopter 
irom "tipping over? 
ee tion that 
sing goes 
would face you, 
Should. you atiemy 
to design ones fo 
‘cesta evel het oes 
Foe in apparent deface of gravy isnot 
> difhcult Tt has been done repeatedly. 
Propelecs revolring a oppoate Gestion 
beep it from whirling Eke top. But will 
iestay night side up and level? 

‘A fee flying craft cannot be kept up- 
right hy hanging most of ts weight atthe 
Totton it no fonger obeys the laws. of 
fired bodieat "To ony if troo Eppiag 
over in midair and crashing to earth 


“ 


and from rocking like a sbip in 
seas the stumbling blo 
inventor, 
“Mogae safeguard i the motor fle 
eatally important, Since an, airplane 
rif bigh enough, slide toa safe landing 
‘when the motor stalls, seme inventors 
have attempted to combine airplane and 
copter in a single machine. The de- 
gine the re eepter svi tomae 
ils propellers themaelves large enough to 
ch a forced desc io , 
‘Motor must be powerful enough an 
peoples tient enous to it the cat 
tovany alt 


[MPROVED motors and fisher fuel 
are not a necessity, Dr. de Bothezat 
points out; helicopters that can get off 
the ground at all can rise thousands of 
feet if nothing goes wrong. ‘The real 
reason they have not done s0 is that 


pilot would take the chance! When y 
drive a ist time, you 
do not run the speed throttle wide 


ist first learn to contro it. 
to be sure, a slight uprush of 
air, the reliccted blast of the helicopte 
propeller that make easier the fist few 
feet of ascent; hut this amounts to only 
about five percent of the total lift and 
vanishes at & distance from the earth equal 
to half the diameter of the propeller. 
Directed horizontal, as well as vertical, 
ight must: he within the power of the 
succesful helicopter and its controls must 
be as easy to manipulate as an 
airplane's. Tn helicopters that 


have been built, forward mo- 
tion- 


if provided for at all 
accomplished either by 


‘nal! auxiliary propellers or 
by tipping the whole machine 
frontward. Extremely ingen- 


ious mechanism has been de- 
vised to accomplish this. 


helicopter 
place the nirpla 


‘One ofthe early experimental helicopters of Emile 
Beriner. ‘hie machine could not carey mem, Bat 
fear able to Mit its own weight into the ait 


lement it. Helicopters, Dr. de Bothezat 
foresees, willsomie day buts with mail and 
rer gegen qm 
alighting on roofs: for, unlike airplanes, 
they vile no landing feds 
\t sea, he says, voyagers on near-by 
ships will visit each other in helicopters. 
‘Their possibilities in war are unlimited. 
Dr. de Bothezat says, have 
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‘a definite speed limit 
ea ig 
jour. At si 7 
which we are just ap- 
proaching today, an 


helicopter, o 
to acrodynamic laws, 
hhas no speed limit! Tt is unique in that it 
uses its entire “wing” surface—its pro- 
prllers—for propulsion. ‘There i no dead 
sing ere t ek om ene wih the kes 
exception of licopter's 
thn Teame, all ite surface is active, not 
passive. Hence its velocity depends alone 
fn the power of the motor, Dr. de Bothezat 
conclutes 
‘Thrilled by such possibilities, inventors 
have wrestled with gravity to conquer the 
secret of vertical flight, giving aviation 
‘one ofits most fascinating chapters. 
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Fest hovering (hanging sti 
In ie) by de Borhesat hel 
itt, in free 


at hlicopter beep 
level im te a, de- 
foie "three nen 
Ihenging from cor 


cara, working in France, got his 
craft up a few feet while 
two men steadied it. Wi 
fourth he tipped over 
crated," Unatinid, acry 
dle attache! tothe wee hub 


to keep it right si 
French distance record for hel- 
icopters of 2414 feet and stayed 
in the air several m 
Propellers. shaped like a wing 
were a feature of another helicopter 
huilt by the Frenchman Ochmichen. He 
itched. his second machine, with 10 
cone in it, to.a balloon, where it showed 
such lifting force that he was encouraged 
to build more. Later he flew man-carrying 
machines for short distances without the 
bralloon’s aid. Ochmichen was one of the 
few helicopter designers to make a serious 
attempt to balance his helicopter at any 
height in the air; he added four extra pro- 
llers to aid in balancing, and one for 
forward motion, controlled inflight by the 
pilot. 


"To, RUN an cectricmotor helicopter 
by a cable from the id was the 


’ique proposal of Prof. von Karman, Aus- 
trian inventor. Experiments proved, 

ever, that gasoline motors were more suit 
a 
three-comered helicopter with a passenger 
eabin above the ( on poge 125) 
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Is Your Son Like Fane 


V Vay are you different 


from your brothers and sisters? 
What gives one man brown 
eyes, another blues makes oue 
woman a blonde, another a 
brunette? 

Some of us are naturally 
thin, others stouts some. tall, 
short, Some are subject 
iseases that others resist. 
"These folks are talented as 
artists, those as engincers, 
mechanics, mathematicians, 
Certain men find it) easy. to 
make @ fortune, while certain 
of their fellows have a hard 
ime getting along. Why is this? 

‘And how does { happen that 


and 


of plenty? Why is 
that every living creature 
‘comes into the world different 
from every other? 


they have discovered rons of the 
‘amazing processes by which our phys 
and mental equipment, handed down, to 
lus from past generations our in- 
Aividual Uestinies, By applying. newly 
Tound laws of heredity, and learning to 
control these processes, they have been 
able to breed new and better varieties of 
plants and animals, and hope that 
eventually the same liws may be applied 
to breed better human beings. 


GINGE the beginning of the present 
ceiitury these remarkable discoveries 
about heredity have given the world an 
entirely new understanding of ereation. 
Yet, they originated notin the great halls 
of a modern laboratory, but in the elois- 
tered garden of a monastery. 

‘Travel back, in imagination, sixty-odd 
years to the old monastery of Konigen- 
Kioster, in Brinn, Austria. Into’ the 


when im s are said, 
rBinatrebed ‘monk, 
vaan wilh bw ead rend 


iverywhere are pea vines in 
som—of many Kinds and hues.” Yet, as 


fe knows ancestry and 

its history. Now and again he 

the vines to examine one of these friends 

of his, studying its leaves and stem, peer 

ing closely into the faces of its blowoms, 
‘down a record of his observations. 

He is Father Gregor Mendel, holy man 

ef scence, The garden is his laboratory 


tience he traces the offspring, generation 
after generation. Until at last his labors 
are rewarded by a revelation of funda- 
‘mental laws of heredity by which Nature 
brings forth life in myriad forms and 
characters, 

Tt was in 1865 that Gregor Mendel, 


standing before the Natural History So- 
ciety of Brinn, first announced his revo- 


A Monk’s Laws of Heredity, Ignored 
For Years, Now Explain Differences 
Between Members of the Same Family 


By L.G. POPE 


lutionary discoveries. ‘To his amazement, 
his work received no recognition and was 
soon forgeten, But be. ecopted di 
appointment; eine Zeit 
SaEd schon Lemurs” he il bs iced 
with a smile—"My ti 
‘And though he did not live to see i 
eey came true. Buried in obse 
for thirty-five years, and rediscovered at 
the beginning ofthe, present century, 
Mendel's sof eredity today are ui. 
veraally accepted. Experiments without 
number have demonstrated their sound- 
ness and vastly extended their applica- 
tion, giving us wonderful new Kinds of 
grains, vegetables and flowers; splendidly 
Improved cattle and horses, 


ENDELS own life 
‘ample of the surprising way i 
Nature sometimes brings forth great- 
peat in lowly places. Poverty stood be- 
tween the Austrian peasant lad and the 
clucation he raved His sist SAS op 
small marriage dowry to send him 
school. Graduated at twenty-one, he en- 
tered the monastery, where he began to 
study plants, frst as Sey 
‘as well as his success asa teacher of natural 
history in the technical school at Brinn, 
attracted the attention of his superiors, 
‘who enabled him to continue his studies 
at the University of Vienna. ‘Two years 
later, his course completed, he retired 
and undertook his revo- 


eel 
i tly enough, Charles Darwin 
nd theological 


plant 
theory of natural selection, he confessed 
his inability, to explain the origin and 
causes of stich variations, Tt may be that 
this admission spurred Mendes efforts. 
At any rate, he set out to learn of the 
yoduction that caused 
ler from one another. 
In a flash of inspira 
path to a solue 


SdODVEAR TIM 
poche Compan, S600 
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Ford Gambles for Huge Stake 


Establishes Rubber Plantation as Large as the 
States of Connecticut and Rhode Island Combined 


OMANCE is unfolding anew 
in the drama of industry! 
What gold, diamonds, coal 
and oil used to be, rubber 
thas become—the lure to ad- 
a source of fabulous wealth. 


Fentiire a 


‘A new race of treasure hunters has 


some 100 miles on 
juator, men are, plunging into the 
rngles for the precious milky fluid that 
produces the uber we know in thousands 
Of everyday articles without whieh the 
Conveniences of modern communication 
ae rangportation would be well-nigh 
‘Bhewhere, other men are 
ing” in the soil for 


* prospect 


By HYATT E. GIBSON 


tires, and the number is mounting. At 


foreover, while we are usiig more rub- 
ber than any other nation and supplying 
the rest of the world with manufactured 
goods, we are almost entirely at the merey 
of other nations for supplies of the raw 
product. Last year the United States 
Consumed $80,000 tons of crude rubber, 
nearly two thirds of the world's total 
production. Yet of this we control less 
than four percent. ‘The other ninety-six 

reent is largely in, the hands of the 

ritish and the Dutch. 

“This situation, however, now scems in 
a fair yay to be changed. In last De- 
cember’s Porcian Science, Moxtunr 


‘Thomas A. Edison told of his plans to 
produce substitute rubber from quick- 
frying shrubs and weeds, and of the 
lief he shares with Henry Ford and 
Harvey Firestone that a larger control of 
rubber supply is vital to the safety and 
peace of the nation. 
ind now comes Henry Ford with an 
‘announcement that he has received from 
the Brazilian Government a rubber con- 
cession of from 3,000,000 to 4,000,000 
acres in the Amazon’ Valley of South 
America, the, native home of the Para 
rubber tree. There he is planning rubber 
ction on a vast scale, 
‘irestone, too, after preliminary experi- 
iments in ‘various parts of the word, has 
hhad since 1926, under lease in. Liberia, 


plants to rival the 
rubber tree in the 
dof sticky rich- 
Still others, in 
Inboratories, are ex- 
ploring fortheehem- 
ical secrets of dupli 
eating Nature's 
processesbyereating. 
‘man-made rubber. 
Tn this treasure 
quest America is 
taking the lead. And 
with reason. We 
are using rubber in 
such enormously 
‘creasing quantities 
that experts have 
warned af a serious 
shortage by 1029 or 


tubber 
Seni br sbeviog 

is st 
fesults, Production 
will begin in 1930, 
and Mr, Firestone 
believes his African 
plantations, wi 

a factor in 
the world market, 
by 1985. 


FANWHTLE 

ming, the United 
States fiubber Com- 
pany, after seven 
ten years of experi 


1980. Our automo- 
biles are shod with 
nearly 100,000,000 


Clearing vast jungles of the Malay Peninasla fot the etablahment of rubber plantations, wing A 
seeds criginaly smuggled from South America In few pears milion ofacres have been plemea creased the yield 


ment in cultivation, 
has ins 
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from rubber trees. ‘Today its plantations, 
covering more than 154,000 acres in 
Sumatra and Malaya, have become the 
seater single ruber estate inthe world. 
'B. Seger, president of the company, 
recently announced that these plantations 
are yielding 441 pounds an acre a year, as 
compared with the average yield of 350 
pounds the world over. And ie estimated 
that the ultimate yield from the latest 
Dlanted areas willbe a thousand pounds 
Still another American venturer is the 

id. Rubber Company, 
h, since 1916, has been developing 
in Sumatra that today cover 


Tt is a real race for high stakes in a 
WiBioa soteriodeatr. Ko rah Klee: 
ike gold nor stampede for Transvaal 
nds ever offered richer rewards oF 

‘a greater challenge to daring and skill 
Never before has rubber prospecting 
been attempted on so vast a seale as that 
planned by Ford in his Brazilian con- 
. Picture a wild, unknown land 
‘equal in area to the states of Connecticut 
and Rhode Island combined. Imagine 
fighting a way through the jungles, 


slashing trees and tangled undergrowth, 
and finally converting the wilderness into 
in iomicenoy rier ier. cc rebar 


Here is u tract that is almost equal to 


the combined area of all the rubber 
he world. Under entire 
ng a thousand 


re, it would pro- 

unds of rub- 
ber a year, enough for half a 
Dillion Ford tires! 


UBBER—but try to get itt 


For the regi lous, 
‘almost trackless ridden with fever 
and pestilence, infested with ven 


‘omous reptiles and spiders and 
treacherous savages. To conquer 
it will require thousands of men, 
elaborate plans of campaign, and 
millions of dollars. 

For months Ford has been carefully 
laying his plans. In 1926 he sent Professor 
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Carl Larue of the University of 
‘Michigan to make preliminary sur- 
yeys ofthe region, which lies on the 

,jos River, with the famed River 
of Desa tothe west eal the Rings 
River to theeast. And now the work 
is to begin. 


settlements and supply bases will be 
Cstablished. ‘Thcve will be served by 
steamships of the Ford fleet, which 
wilmae epular isto th dtc, 
ind later perhaps by” airplanes, 
Medical experts wil enforce a wide 
spread. campaign of sanitation to 
safeguard agninst the danger of pes. 
tiene. 

From the set- 
tlements the 
woodsmen 


ti 
mete ed 
the concession dictate, thousands of 
‘acres will be planted, until eventually 
the whole wilderness will be convert 
ed into a fortune in Hevea rubber 


itisalla gamble, It meansenor- 
‘mouis financial investment without 
hope of immediate return. From the 
time of planting, at least five years 
foam, pen bare he rer tree 
‘can begin producing, and ten years 
before production can be brought toa 
profitable commercial basis. In that 
time, anything may happen. Who 
knows but that the world’s rubber 
requirements will have been entirely 
altered, or that some more economical 
substitute for the natural product 
will have been discovered? 

‘At the start. however, Ford at 
least has the advantage of valuable 
knowledge gained by other American 
pioneers in rubber growing. He can 
profit, for example, by the experi- 
ments of United States Rubber Com- 
pany experts, who by seed selection 


‘and bud grafting haye develo 
nearly thirty 


’ vatio 
‘scientific methods of tapy 
‘As you know, crude rul 
obtained from the milky white 
juice, called latex, that flows from 
tropical trees 
‘of these trees 
varieties, grow in regions near the 
equator, Most important of all is the 
famous Hevea brasiliensis, oF Para rubber 
tree. Until a little more than half’ a 
century ago the wild Para trees supplied 
all the world’s rubber. ‘Then certain 
British planters smuggled out seeds, which 
they tried in Kew Gardens, London, and 
m to learn if the tree would flour- 
ish outside of Brazil, Successful in the 
Y used more seeds, to 


PMc mre 
tury, when the w 
of crude ‘rubber was ‘only 4,000, ton 
Imnost of it was still “wild rubber” 
Frail Then the automobile’ entirely 
ged the picture. ‘Tires required huge 
quantities of hig quality rubber. ‘The 
‘wild rubber” gathered by South Amer- 
ican natives who slashed the le trees 


[eee covering millions of 
we aprung up in recent veata inthe 
Dutch and Ba East tndon colons 


‘of crude rubber produced annually 
least nine tenths now comes from culti- 
vated trees of the tropical East. 

And of this eighty percent goes into 
automobile tires. When you consider 
‘that it takes a year’s milk from two full- 
grown Hevea rubber trees to produce 
enough rubber ‘on page 124) 


(Conti 


Fruits of 


In Scientific Fields 


eer ad ckcement indir 
seienific fllds of research ‘and in- 
vention, important for their relation to 
the daily affairs of life, are reconled 
tach month in these pager 


Huge Machine Fights Cancer 


ARGEST of weapons 
vised for war on divease 

a gute new Nr tach 
‘operated siccessfully for treat= 
tent of eancer in the research 
Hospital the avery ot 
Chicago. Tt weighs 

cccuptes three large 
rooms, and cost about $300,000. 
Using an electhe pressure of 
230,000 volts, it shoots the pene 
rays through the hman 
to destroy or retard can- 
Tn eight to 

is anid. to 


required one to two hours. 
Tn the machine is the 
Xeray tube ev 

rd by a constant flow of 
voltage 
applied to th supplied 
hy. transformers which "step 
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round trips, producing a series of echoes. 


Recent experiments in Germany re- 
vealed that the echo signals always came 
at intervals of a seventh of a second. 


=a ‘waves take jast that time to 
encircle the globe, the experiments were 
considered proof that their round trips 


‘eventually beaverted by advance 
radio storm warnings. 
I firmly believe,” he says, 
that Greenland is the birth: 
place of the terrific storms 
that they are over Greenland 


up ondinary electric light eu 
rent.” Delicate measuring instruments 
Control the intensity of the ray 


Why People Wear Clothes 


(OW came people to wear clothes? 
Was it because of modesty? Or 
amodesty, to make the body’ more 
mysterious and alluring? Or for adorn- 
went, oF for protection from the elements? 
‘of these theories has been advanced. 
Now Dr. Knight Dunlap, ‘professor of 
shology in Johns Hopkins Ui 
new explanation. 
find wonten first took to clothes, he say, 
to ward off flies and similar pests 


Intimately," he says, "The most efficient 
afforded by has 


that flap with the movements of the 
wearer. The fly protections used on 
domestic animals are exactly of the types 
of primitive human clothing which have 


‘he added. 
clothing, as well as nudi 
modest when we become used to 


ftnmodest, “Any degree of 


is perfectly 


Radio Echoes Are Explained 


NCE radio's big problem was to 
send the waves far enough. Now 
ge to ard thane 


Ing echo. Occasionally they mabe several 


a day or two before they are 
reported at sea. 

“If we can substantiate this, then 
much can be accomplished through 
broadcasting storm warnings. We have 

ily one station in Greenland, Much 
wore could be accomplished if we had 
hem at scattered points. If my theory is 


Overcrowded Earth Foreseen 


correct, no doubt that is what will happen, 

POPULATION, is increasing, so fast ani the Toss of life and property om the 

that unless drastic limitations are Atlantic may be greatly reduced. It 
‘should also be a help to aviation, 


y sign in sixty years. 
‘Such are the recent warn- 
ings of Edward Alsworth 
Ross, professor of soci 

in the University of Wiscon- 
sin, During this year, he 
predicts, the people in’ the 
world will increase by 20,000, 
000, oF at the rate of about 
30,000 a day. 


Greenland Yields 
New Storm Data 
\FTER months of weath- 
tr ebeervationn on ths 
dreary ie cab, 
Prof. William H. Hobbs, head 
Of the Univensty. of Mi 
fan Greenlend ‘Bepedi 
returns more than ever con- 
wooed. tet the, esers 
jeoen hurricanes which sweep 
doen from the Nerth epost 
‘Slantic shipping lence can 


fatty acid, and he held 
artifical production. of 
living beings from lifeless 
matter might sometime 
bbe achieved in the labo- 
ratory. ‘The factors of 
hheredity’and the origin 


of species 
of secs eve chemial 


Chemist-Made Personalities 


ELIEF that man-made living bei 

A Upirmerd = eee ‘ially 
in the laboratory finds another supporter 
in Dr. Edwin’ E. Sloson, nationally 
Known chert, editor and suthor, who 
recently declared the ‘chemist of the 
Future wil not only’ create life, but will 
find ways of altering personal character 
bychenteal oapowsi, 
What we value as individuality— 
ating temperaments, charms’ of 
sity, and so on—all are due to definite 


Tests Vindicate Fried Food 


FPOLAWING experiments just_com- 
hormones, some of which are alread fed in the University of Chicago, 
known as chemical compounds,” he said. A. C, Ivy of the Department of Physiol. 

‘ogy and Bessie Boggess of the Depart 
tment of Home Economics assure us now 
that “fried foods move just, as ra 
through the stomach as boiled foods, and 


cause no blocking of the gastric secretions, 

‘Even sex, he added, may be regarded as as has been alleged.” 
‘a chemical affair, which might be regu- ‘Testing fried and boiled potatoes in 
lated by small amounts of certain com- pancreatic juice, they found the fried va 


panved 
ligestibe, 


Sbecta mngaied up to. 120 ‘diameters have. been 
iehieved by Piete Goby of France. Since X-rays will 
‘ot give magnified tages, be takes lifesize photo 
‘raphe, but with plate no fine that lecan be accurately 
fmagniged. "Above: Goby with X-ray camera. Left 
‘ilcrodegaaiana in geaia of sand magne’ 50 tes 


° 


Medicine Gains New Ground 
in Tireless War on Disease 


NEW English antiseptic called “mon- 
A mee derived ron coal Lies ped 
as a ‘revolutionary aid in medicine and 
surgery. It can be. without, 
harm and can even be injected into the 
blood through the veins. 

Another important medical discovery 
is claimed by the Ringgold Chemical Lal 
oratory in Hamburg, Germany, It con- 
tists oF testing blood taken from the ear 
fote or finger. ‘The condi- 
tion of the white corpuscles 
indicate, it is said, pres- 
hovel ‘of cancer years before 
Sih sreplous pen: 

New facts aba ci 
were given recently by Dr, 
Volney 8. Cheney, medical 
director of a large Chicago 
packing frm. After eleven 
years’ study, he declared 
colds. mene Lapel but 
are caused largely by over 
cating Hoek excreta 

and mental strain, 
pte average Ameri 
family pays $00 a year for 
medical service, according 
to latest estimates. Eve 
pew dtepis medical ree 
saves us money. 


X-Rays May Beat 
the Cotton Pests 
R. Ht. J. MULLER, of 


the University of Tex- 
‘as, who discovered recently 
that the use of X-rays speed the pro 
esses of evolution in plants and animals, 
at the same time encouraging new varie- 
tics, will now employ X-rays in efforts to 
breed a new kind of cotton to grow so fast 
that the boll weevils will have no chance 
to damage it. University authorities have 
instructed him to devote his entire time 
to the work in hope of circumventing the 
insect pests. 

Apples that bear the y 
ing, strawberries the year arot 
raspberries growing where 

yore are other new achievements 
of plant wizards, re org 
Darrow, of the U.S. Bureau of Plant 
Industry. 


Earthquakes Laid to Moon 


GEVERE carthauake shocks in recent 
‘months have aroused more than usual 
interest in seeking ways toward of isas- 
“TUM Wiles ly in cha 
Vilson, temporarily in charge of 
the Hawaiian Volcano Observatory, says 
tbat when the moon is in its fist Gr lat 
juarter, earthquakes are unsually ple 
Mul fle believes the answer ‘may 
found in the gravitational pull of the moon 
on the earth's rocks. 
‘Earthauake alarm bells to sound warn- 
ings automatically afew hours in advance 
ofa shock are “John W. 
Evans, British selmologist, "The sugges: 
tion is based on the fact that in great 
Tuakes the actual tremor has been 
by a slight rising of the ground 
That would be suficient toring a bell. 
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Giant Range Finder Covers 20 Miles Earth Rotates More Slowly 
Each Day, Says Astronomer 


“ACH day on earth, from noon to 
noon, isa little shorter than the last, 

Sir Frank Dyson, Astronomer Royal, re- 
‘declared idress in London, 
England. Latest investigations by two 
‘young Cambridge astronomers show that 
is slowing down, he said. Ina 

to their figures, 


earth to a standstill, At the present 
rate, however, this would not happen 
before at least’ 8,000,000,000 more years. 


New Mail Box Weighs Letter 
inder ace tenined by mirrors through the mide 


‘pening om objects 90 mies away. fring their exact distance. Itéan be ved on tnd snd ships F TESTS now being conducted at 
ipl, Germany, prove it success. 
PAR as as twenty miles, an found a new catalyst (a substance that ful, a new automatic mail box that 
object's distance is accurately de- promotes a chemical reaction without weighs and stamps letters will come into 
ed by a new gi itself taking part in it) that will aid in general use in that country. ‘The sender 
thin ite tube is combining rubber'schemical constituents, drops in his seiive and then isan 
ve optical apparatus throug coins to. pay fe pall a 
Which, as in snuller ietruments of this, Cobwebs Made by Macl Teves; snd oh daced. stamp withis’ prints 
two sighting glasses at the ends are on the letter a mark that shows the 
trained upon a far-away ship or other postage has been paid. 


‘of interest. By the difference in 
Fokker Pictures New Planes 


then 


the angles at which they must be pointed, 


the tance to the ves auto ft 
is ibbery witht misty 

tuntically indicated.” Accuracy is im- Mudie, IS covers shrubby . 

proved by making the device large. bas shown below tad eatin to 


un cont tations, this huge frou the devi und Soir es ePtine | 


‘up outside with all sorts of things which 
should not be there.” 

Fokker pictures tomorrow's plane with 
four or more engines, each cor 
a clutch to the propeller. If 
the ‘engineer would release i 
and repair it, using others meanwhile. 


uth that the Governme it is now Only Cactus Apple Orchard 
fexducing it to Northern cookery T THE only cactus apple orchard in 
experts a dark Al ie: Gaited ‘Staten Pear Ban Fer 


the left-over juice 
of sugar manufacture, eane erean 

¢ whole juice with none of the 
‘sugar removed. 


nulpy sweetness, 
Files. preserve 
the apples may be eaten just as 
they are plucked. “Each act 

Produces 500 to 600 boxes of t) 


“Fingerprinting” Muffins 
“TQ INGERPRINTING ™ muffins to 
identify them was the novel ex- 
ss of Miss Mary Little, a Tusea- 
rosa, Ain, teacher, when, to win 
Mawr of ite degre, She teeny con. 
of ways to 
Hundreds of tuffins, some 


fibers failures. had to he: pre= es 
ry na tng rom eat ter Any Questions: 
liss Little @ cross section HENEVER possible, 
tech with nincogaph in Gkiog is VW Porutas Soreues 
peat on paper. Not two muting she Moxrus gad to answer 
found, gave the same “fingerprints.” questions on subjects within 
its Lor Qacrien, eae 
ifici Stamped, — self-addrense 
Artificial Rubber Nearer stamped. _silt-addrossed 
ve production of rubber be sent to Information De- 
is hrought'a step nearer by a recent partment, Porvuan 
chemical discovery at the University of Scuexce Mowtaty, 250 
Notre Dame. Two chemists there have Fourth Avenue, New York. 
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Priest's Liquid Air Blast 
Mightier Than Dynamite 
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Woman Discovers Better Steel Process 


WELVE years of re 
search taught Madame 


an of English descen 


hasardous to use than dynamite. It has 62 Enalish decent 
heen known that earbon powders such as Mie excellent quality of th 
soot and coal dust form powerful explo- ry lires 
fives when iinpregnated with liquid air; Litton of Utaninr 
of and, which abe ob- 
hoa ail'parts of the 

‘Afutn or borax added to the Hogiaod, factory, of 

Father Braun finds, will prevent such she js business 


succidental spontaneous explosions as two 
+h occurred in the course of his ex- 
nts, 


‘To minimize danger of pre- 


peru 
detonation when a mercury eap detonator 
is attached to the cartridge, he has in- 


demonstrating the flexibility 
and strength of her steel. 


“Glass” Rolls Up Like Cloth 
ae loth is a ro! oe ee 

that is suid to be weal an 
translucent. It is sold in rolls, and also 
by the ard, to be wed for barns 
temporary buildings of many” sorts. 
‘The maker declares that it admits the 
raltl invisible ultra-violet rays of the 
mn; this feature would make it useful for 
porches, letting in the ray 
Its flexibility 


vented an igniter that works only when 
the liquid air is added a few moments 
ler ne, Ts Sespened on is 2 
wer after thirty minutes and is 
euiaaee 


One-Man Town Enjoys Boom 
"HEN they raised taxes in Wooster, 

Ohio, ‘T. E. Rice built himselé 
town, "He took his wife and son 

with him to the country, where they now 
operate the highway village of Riceland, 
Ohio. It boasts a good hotel, restaurant, 
piano store, automobile shop and grocery 


Hike polar explorers and sept 
bags near the summit of the Moench an 
the Jungfraujoch, the first peak 13,00 
feet above sea level. Here they setup 

uartz-wire electrometers, delicate elee- 


thn master vibra ot 
yy Millikan ‘onthe highest slopes of 
Mount Whitney, Calif “pe 


selee ston ra Besley —— Electric Liner Sets 
attractions, wi ine-hole golf U. S. Record 


course near by completes the one- 


An records 


3. Panseriby 
Eincoln Highway’ betrecs Wooster went hy the board with 
md Males nlop at ‘Risdon to ihe rent launching at New 
it a businest of more port News, Vite x 
Miike ee ton 8, 8. California, largest 


commercial steamship ever 
built in, the United States. 
‘The mighty vessel is also the 
largest electricalriven | pas. 
senger ship in the world: 
generators produce enough 

nver to run eight. Panama 
Canals, Steam turbines run the dynamos, 

ith electric power for the propellers, an 
engineer can control the huge ship with 
three simple levers, 

Electricity will be used for cooking and 
refrigerating food and ventilating al 
with cool air in_tropi 
as heating them in cold weather. 

‘Now under construction at the same 
yard is a duplicate sister ship. 


Pulverized Coal Drives Ship 
PUELYERIZED (coal is the novel fuel 
used by. the freighter, Mercer, frst 
vessel owned by the U.S. Shipping Board 
to be fitted with engines capable of using 
this source of Tn a recent trip 


pow 
from Baltimore to New York, the emft 
averaged the excellent speed, for a vesse 
of its type, of 10.8 knots. ‘The most out- 
standing feature of the ship's 


ow 
was its great flexibility, according to Cari 
J. Jefferson, Chairman of the Fuel 
servation Committee of the Shipping 
Board. It behaved well under both light 
‘and heavy loads. 


Alpine Cosmic Rays Studied 
(CHECK up on the “cosmic rays” 
discovered not long ago by Prof. R. 

A. Millikan, noted American physicist, 


Swiss investigators have braved the 
bitter cold of the Alps. ‘The students, 
under Prof. Dr. De Salis, were dressed 


Ranches in Arctic Proposed 


WIEN the pressure of life in tem- 
imes grows too high, 


suggestion of Dr. Rudmose-Brown in his 

dential address to the Section of 
feography, at Leeds, England, In 
unoccupied areas suchas Spitzherse 
the northern Canadian Islands, 


oxen and obtain an almost 
supply of meat and hides. ‘Transport 
north is comparatively easy now: scurvy, 
dread disease, is conquered. By radio 
the colonists would talk with the rest of 
the world; and live meanwhile, says Dr. 
Rudmose-Brown, with no great hard: 
ships in the beautiful Arctic valleys. 
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Submarine Detector Bank Burglar Alarm 


HERE elaborate alarm 


systems may fail to. pro- 
tect bank's vaul 


‘against the 


the erackaman’s capture. Tt cont 
inertia microphone, used in warfare as a 
submarine detector, and now science’s 
Intent weapo 
When t 


tering 


of burning metal under a 
iwtorch will 


rate the apparatus. 
ple fe similar to that ofthe 
whieh the il 


es that tran he rent. The 
jueat pulsating current reproduces 
‘Your volon ak the liter aod of tke wire, 

ire oe 
veloped by t Labora 
tories for ule as a burglar alarm, the 
whole inside of the transmitter iy fixed 
to the vault wall a 


ity-con- 
ducting carbon. Flexible mica’ disks 
serve as springs to hang the free outer 
‘shell on the shaft. 

‘When the wall is attacked, the whole 
inner shaft vibrates, but the heavy’ shell 
outside remains practically stationary by 
virtue of its. sluggishness or inertia. 
Hence, as in the telephone, the carbon is 
Iternately compressed and released: but 
nstead of reproducing @ voice, the result- 
ing pulsating current is made to operate 
a relay that sounds an alarm. 

B; ‘ing the action of the 

to respond only 
ibrations as indieate a thief 
at work, and are shielded from ordinary 
‘shaking, such as that caused by vehicles 
Passing in the street. 


Typewriter for Sheet Music 


WIE the ido a recently invented 
lar song as caaly on 0 Lethe poor 
mind runs that way. Maestro Ferretio, 2 
‘musician of Milan, Italy, has just de~ 
vised a novel form of typewriter. that 


turns a blank sheet of paper 
plete musical score. It writes the lines of 
the staff, the musical notes themselves 
‘with all accidentals and marks, and even 
the accompanying words! An electric 
motor operates the device. 


You Breathe Pounds of Dust 

‘NA year's time the average American 

inhales in the air he breathes five 
times his weight in dust. according to a 
recent estimate, However, air-purifying 
apparatus is now doing uch to reduce 
this alarming total, particularly: in in- 
dustrial occupations, 


into a com. 


Device Notes Speech Flaws 


CORRECT enunciation ie s00n learned 
With the aid of the telegraphone, a 
pepe device recently wed as lstrated 
below, in public speaking’ classes att 
University of Southern California to 
‘enable students to hear themselves talk. 
Like a dictaphone, it. records and re- 
Droduces the voice, but the record is #0 
perfected that when it is played over it 
reveals any’ imperfections Of speech such 
‘as indistinct tone of lisping. 


cn Disks 


Felt Washers 
| Fett Washers 


Pondred Carbon 


U. S. Tells How to Kill Moths 
HARMLESS to Iuman beings and 


tnattbies wert, pew meth 
ling preparation dew jovern 
"Cotton of the Buren 

id R. C. Roark of, the 


and Soils. ‘The 
solution should be suspended in an air- 
Light closet or chest above the clothes, 
‘The vapors descend and Kill all moths, 
Anyone can mix the fumigant, which 
consists of one part by volume 
tetrachloride to three 
dichloride. ‘The first 
iat drug stores: the sec 
irchased from a chet 
are inexpensiv 
Other Government tests show, that 
certain marketed “mothproofing” x0- 
lutions immunize fabrics against moths if 
used to wet the cloth through while it is 
the whole piece: many: manufacturers 
have installed machinery for the purpose. 


What Reward for Scientists? 


GHOUED the inventor of a 
new electric airplane ben 


con, oF the creator of an 
proved X-ray tube, share his 
profits with the scientist whose 
theories and formulas made the 
invention possible? JohnH. 
Wigmore, Dean of the Faculty 
of Law at Northwestern Unie 
versity, considers this a coming 
theme of importance, and. the 
Paculty of Law is seeking to 
interest lawyers in the questio 
Whether the patent or copy 
right laws should be extended to give a 
‘quasi-patent right to the discoverer of a 
principle of science is a subject in which 
they invite legal men to submit their 
views in a $1000 prize essay contest, 


New Film Studio Dwarfs Others 


ARGEST in the world is the tre- has recently appeared 
mendous De “Mille studio being on, the streets of the 
built at Hollywood: Calif., surpassing British metropoli: 
its nearest competitor, in Berlin, ‘The ‘The machines will soon 
$200,000 stage, almost big enough for abe ready to supply the 
football game,’ has 43,080 square fect. impatient purchaser 
anything from pills to 
hair tonic, reports say. 


Magnetic Alloy for Telephones 


Largest Block of Concrete 
In World for Temple Roof 


Tez te dat 
ington ic Na 
tional Memorial Temple, at. Alexand: 
Va, workmen recently poured the largest 
‘one-piece concrete slab in . 
Seventy-cight feet cight inches wide, 110 
feet long and more than three feet thick, 
wats upon ramive beamed columns 

ri ‘concrete. The photograpl 
below shows the pouring operations 

‘The great slab itself contains 958 eubie 
yards of concrete. ‘The beams on which it 
Tests are seventy-two feet long and 
fourteen and a haf feet deep. ‘The span 
of the beams is broken by eight granite 
columns forty feet high. 


)W permalloy, the highly responsive en 
devel “fs Giant ee a sae il 

veloped by the Bel woue Labora- 
tories aca cables, has proved its Beedle aly 
toe in 8 shld edaptaton to ‘clephone BY REMODELING 

Tuipment. Metallurgical engineers of 42 hair clipping 
the Western Electric Company assisted machine, New York's mee 
WiSeakins's way torenbrittle he ally, Public Library has just provided ite 


‘with an electric eraser that speeds altera- 
tions of records. When clerks faced 
‘and correcting, the 
ing, John H. Fedeler, 

lent to re- 


muich more susceptible to magnetization 
‘haan iron, so that it might be ground to a 
powder and used to mold cores for elec- 
‘trical telephone coils, : 

‘At last they succeeded; “loading 
ceil ior core are made from the new 
alley ‘exceptionally efficient. 

rab exceedingly compact one 
hed the tne of the of rowcobe calle 
and are more economical to manufacture. 


760 Eggs Laid Every Second 


D2 yeu, Ener, that in the minate or 
it takes you to eat your breakfast 
. some 50,000 more are laid so 

pines inthe United States? Twen 
four billion eggs a year, or about 760) a 
second, the prev laying er 
of American hens, the U. 
Soecact of gnats 
recently announced. 

By reaching this new mark, 
poultry now represents about 
sixteen percent of the total 
value of all livestock and its 
‘various products. 


Slot Machine Sells 
Medicine 
the busy Londoner 


feels the need of some- 
thing to ease his nerves or to 


erasers, and 
Newark, N. J., firm. 
interpretation ” of 
Premises.” 


to satisfy everyone on 


cure a cold, he may find it on patil machine converted inte ¢ 
the nearest, street comer: for a shil- "Ease ae scents frets it 
ling-in-the-slot machine selling medicine She New York PubicLitrery 


‘Concrete i ing down the chute (at top, left center) in pouring of 
{single sab to make the roo of he Alexandr, 


Mason Temple 
Luminous Night Golf Balls 


NIGHT golt, played with luni 
Abe sous bal et may te the {ashi 
‘one of these days. Recently spectators in 
New York City park caw’ Billard 

ouer, a New York experinventer 

from tinfoil eight balls that glowed 
he ei wien se 

phosphorescence. Swinging a club, he 
sent each ball for a long drive, whove 
light-streaked course could be as plainly 
followed as that of a tracer bullet. When 
Bloomer set out to collect the balls he 
found four shining like mammoth glow. 
worms in the fairway, while the others 
revealed their hiding-places amid bushes 
and leaves. ‘The round-up took but six 
minutes. 

‘A chemist at Columbia Universit 
seeking to improve the secret composition 
with which the balls are coated. Bloomer 
said; for now they lose their light. after 
ight or ten minutes’ exposure to the 


Beds Tested Scientifically 


BEDDING of all. types came in for 
scientific investigation recently at 
the hands of Dr. H. M. Johnson, of 
ef hep. Watial od bor riage wot 
springs were 
best, he concluded: for the mattress, good 
cotton filling or horsehair. An innovation 
found excellent was a mattress with Hight 
coll springs inside. 
Retent investigations show the deepest 
‘most restful sleep is concentrated into 
Jess than three hours. 
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Inventive Oddities 
And Utilities 


Electrical “Normalizing” or Self-Massaging Machine 
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* Shaving by Clockwork—Curing Seasickness 
with Gas—A Dry Land Boat—A Whirling 
Toothbrush—Many and Varied Novelties 


Substitute for Sextant 


New Kind of Shock Absorber 


OTORISTS who wish to take some 
‘of the bumps out of a day’s ride 
il of a con- 
Yenient new shock absorber, attached 
in w few moments to. the spring. It is 
said to arrest the vibration nd jolts 
caused by irregularities in the road, 
without interfering with the spring’ 
natural action. In addition to comfort, 
eater road traction, easier steering, 
longer tire mileage and better braking 
are said to realty since the wheels hold 
the road instead of fying up at every jar. 
‘The device differs somewhat from the 
nventional shock absorbers in that a 
Hhinged weight is used to cheek excessive 
spring action. 


Curbside Telephone Booths 


HONE service is brought directly to 

your cnr seat ya handy new type of 

curbside booth, For the tse of passing 

tmotorists, a Pasadens, Calif. hotel re- 

talled the new phones on the 

tse its doors, It, reports 

that tourists are quick to take advantage 

of the con important telephone 
‘alls they forgot to: make are accom 
plished in a moment without leaving 
ge ranslo.Withe Tomorion thet 
‘popular is the innovation tha 
other curbside booths are being erected 
throughout southern California. ‘They 
fare expected to eliminate delays in 

hunting for an indoor telephone. 
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Last Comet’s Core 
Tiniest on Record 


MALLER than the nucleus 

‘of any comet ever hefore 
observed was the core of the 
Pons-Winnecke comet that 
passed near the earth last 
summer. According to the 
recent announcement of Dr. 


V. M. Slipher, director of the 
Lowell Observatory at Flag- 
staff, Ariz., a comparison of 


its it size with that of 
the moons of Jupiter, whose 
actual size and distance are 
Known, showed it to be probably not 
more than two or three miles in diameter. 
‘Through the most powerful telescopes, 
he had observed, it was impossible to di 

tinguish the nucleus from stars except 

its motion. 


Weather Gaged Weeks Ahead 
'TENTIFIC weather forecasts weeks, 
es of days, in eS ee 

predy piven eacoureging Tow 

=> to. fit HL. Clayton, the noted meteorol- 

Last year, he announced recently, 

We etvence exists of prevailing 

correct. 


‘spots, and varies in certain definite 


evcles whose period has been determined 
large the work of the Smithso- 
nian Fnstitution. 


New Guards Shield 
People Car Passes 
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Leadville Is Highest Town; 
Brawley, Calif., the Lowest 


THE highest and lowest towns in the 
United States are disclosed by a 
recent census, Leadville, Colo, § 

gold mining camp and then a 

ine, and copper saurce, tops the countey 
with its altitude of 10,185 feet above sea 
level. Brawley, Calif.. a fruit-growing 
town in the Imperial Valley, is 112 feet 
below sea level. Each has approximately 
5000 inhabitants, 


Scientific “Divining Rods” 

OW the modern “divining rods" of 

science can actually detect buried 
treasures of useful ores was recently told 
by Dr. Max Mason, president of the 
University of Chicago. “Ingenious new 
instruments send special forms of sound 
waves, or electric or magnetic impulses, 
into the earth, and through their se 
tive recorders reveal what lies beneath, 
Other devices measure s0 delicately the 
pull of the earth's gravity that they can 
Aetet heavy mas of valuable or 

None of these devices, Dr. Mason 

Pe the faintest resem 

bance to the “divining rods” long used 
by charlatans to fool the ignorant. 


The Brain Two Feet Square 


PREAD out, the cortex, or outer layer 

of gray matter, of a man's brai 
would cover more than two square feet, 
It contains 9,200,000,000 nerve cell 


Know Your Car 


PTE ation of what 
‘use in the erank ease du 
cold weather is most import 
‘but you will also find that u 
the correct cold weather Tul 
ceant in, the transmission 

rear end will sve wear on 
working surfaces int) ls 
Bhd. make gear shifting easier, 

"The correct grade of il for 
the ‘crank case depends on 
whether you are careful to keep 
the motor at normal summer 
running temperature by covering 
sufficient portion of the 
radiator, of whether you neglect 
this precaution. If) you keep 
the motor as warm as in sum- 
mer, you should tise the same 

‘of oil as in hot. weathe 
ot must be careful abon 
starting a cold motor. Let it 
idle slowly for several minutes 
until the oil warms up and 
starts to flow. Racing a cold 
motor causes excessive wear on | 
every working surface, 

Tf you insist on allowing the 
‘motor to run cold and on racing 
it to warm it up quickly, fill 
‘the crank ease with oil that will 
flow at zero temperature. 

Have your transmission and 
sexe cod sie out and fled 
vwith a fa ‘transmission 
Siinordertoclestantedifiealty 
| in shifting gears. 


but 
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Elevator Lifts Broken Car; 
You Needn’t Crawl Under 


ERE’S the modern way to get under 
a ear! Instead of crawling into the 

ceramped space 

the garage flo 


es the de- 
is hoisted 


® concern recently introiced 
ingenious deviee. 


Climate Unvaried 7 Miles Up 
ECENTT obvervations with soun 


England, and the equator, if you go high 
‘enough, according to L. P. Samuels, 


of the U. 8. Weather Bureau. Re- 
cording instruments sent aloft on 
pilotless balloons and later recovered 
Indicate that above a height of seven 
sales the tepersone 1 the rae 
the world over, roughly seventy 
degrees below zero, 


“Radium Bank” Projected 


SIXTH of an ounce of radium, the 
most precious substance on earth, 
may be made avai 


How Much Do You Know 
of the World You Live In? 


"Titers Joa 


Inundreds ‘sent in’ by 
Correct answers are on page 134, 


1 Wr col mad in he 
xia 

2 Wht ee ied te 
marca 

2. Wintel Pan 

1 acetone pa 
thoy tneesy 

Whee ale ite 
pnp hog g 
mH 

6 Why dp fa np es 
ws Sah ae at 

1 Whee ape avtmebte 
eal at eT 

«wre othe nd wind 
wey 

2. Whe he dn gaa 
whet esha peta 

re fer 

ma athe 

1 eds bt 

forty feet high? 

Moe he in oot 

Mos hte 


depends for its operation on the princip 


that most highways are graded to curve 


le Can Land on 
Earth or Water 
THER water or land serves 


Lakehurst, N. J. 


amphibian 


speed of fifty knots, ai 
a gas bag that holds 
200,000 cubie feet of heli- 
um. Itean fly for twent} 
five hours without de- 
scending. 

‘The novel aircraft. 
which is offically known, 
as the J-f, will be used 
asa training ship for 
dis crews. Its sister 
ship, the JS, is now in 
commission at Lakehurst. 


A) Finding Bent Axles Easily 


ENT or twisted front axles 
‘loved. ina few min 
removing them from the ca 
axle gage, said to be the only practical 
device ever invented to measure on the 


degrees, the axle’s tilt. ‘The entire 


point on the axle’ 
age to the exact height from the floor of 
the point you have marked. ‘Then tur 


the front ‘wheel, resetting the gage 
the new height ‘of the axle caused by 
the tilt. ‘Then you can compare the dif- 
ference, registered in degrees, with a 
manufacturer's chart showing the original 
adjustment. Any’ discrepancy will in 
dicate you have a bent or twisted axle. 
‘The triteness of the rear axle can also be 
checked with this apparatus. The device 
has been hailed by many mechanics and 
automotive experts as an easy way’ to 
solve a vexing problem 
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New Gas Detector to Protect Miners 


aploring « mine with the electric de 
tector forthe dangerouy fire damp 
that ennes explosions, "The gas 
‘renen the beat of the alectric cil In 
the detector on the end of the wick aod 
moves the pointer on the connected dial 


that is the dread of coal miners 
is detected by eleetric 
new sensitive instrument just per- 
fected. In recent tests it showed its 
ability to reveal slight traces of 
methane, the principal ingredient of 
fire damp, long before enough has 
accumolated to cause an explosion. 
‘apparatus, easily portable, con- 
sists of the detector itself, mounted 
stick to explore overhead comers, 
id the small battery that: supplies 
the electricity. A needle indicates on 


Fe damp—the explosive gas 


Five percen 
‘The standard method heretofore of 
detecting methane was with an oil 


lantern, the Davy safety lamp, whose 


blue flame lengthens slightly in the 
presence of methane. In the electric 
detector a platinum coil heated by 
electricity, becomes hotter when in 
contact, with fire damp, and the al- 
tered electric current caused by its 
changed electrical resistance is in 
‘ated on the dial. According to E. K. 
Tudd. mine technician, detectors placed 
fat fixed points in the mine will auto- 
matically ring alarms 


Fire damp detector, battery hor, and dial. Fire damp 
tmates the detector increase the’ amount of chcticty 


{en rom the battery, which Ia recorded on the dal 


Lead Varies in Its Weight 


NW the familiar phrase “heavy 

lead’ might evoke the response, 
“Which kind of lead?” Recent experi- 
ments reveal that the metal, Tong re- 
garded variable 
clemen 


then radium goes 
if changes and finally ends as lead, 
have been at a low to explain 


physicist, 
W sour sad sian ovr 
the poles of a powerful magnet. 


twee 
‘This sorted them out according to weight, 


‘and Dr. Aston had at least three differer 
kinds of lead, and possibly more. Or- 
dinary lead, he proposes, is a mixture of 
about fifty percent of the heaviest kind 
and about twenty-five percent each of 
the two othe 


New Lock Foils Bank Thieves 


HROUGH a new time lock for bank 

vaults that allows the door to open 
only after a predetermined time has fol- 
Jowed the unlocking of the combina 
bandits 


machinery is whirring. The device can 
bbe set to open the vault at a 
ten minutes to seventy-two hours after 


d-dials have been. twirled 
combination. ‘The same 
tion principle, as it ix called, 
can be applied to chests used to transport 
money from one bank to another 

lice officials agree that many bank 


Justa few minutes longer for the burglars 
to gain entrance to the vault. i 


An Ocean of Rain Every Day 

EACH day suficientrain falls upon 
the earth, official figures show, to 

fill a reservoir 400 miles 

feet. It descends. 

‘of sixteen million tons a secor 


ware toa depth. 
goodly rate 
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Speed of Light Decreases, 
French Astronomer Finds 
I LIGHT ax speedy a thing ax it 


ver wah ail fast enough to dart 
around the ‘earth seve times a 
lowing down? That ite 
y be, at last, gradually 
paring Suna 
E Gheury” de Bray 
ner, who cites the var 
Imfnations of lights velocity made from 
840 to the present. 

(Of the nibe measurements, all but the 
fist two-which may have been insceu 
rate Ieenaure of faulty apparatie—seem 
to show a consistent Gecrease of speed: 
if they are a tru indication, ML De ray 
declarer the. decrease 
miles a second cach year 
figure, fo 
Michelson, Ui 


than that observed. fifty 
the new determination he is 
fon proves lower yet, 
have new support, Th 


th 


ory will 


ideas of theoretical physics a 
ativity in particular, 


How City's Dust Dims Lights 


HHREE weeks’ dust in a modern cit 
will lower an electric light's brilliane 


felser, 
He finds that. for 
Tamps and reflectors sh 

swith 
soap and water. The wages 
Tight-tender in an industrial establish- 
ment are fully repaid by the light saved. 


Fire Hose Spares Furniture 
HL. MeDan 
‘of Fort Worth, Tex., 
joces ol furniture ‘demolished hy the 
fale premmurs water fos tant were rued 
rouse: fe act about de 


a use by the local depart 
turn of the wrist, the 


which can be used 
without damage. powerful 
single jet is available for use in an instant 
whenever it is needed. 
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Plane Drops Food to Caravan Bogged in Desert 


Vovagers™ plight. teported it 


ingly illustrated in the sketch 
drawn from reports of the recent 
Heavy rains had made the Mesopo 


pausing 
obwerved the "mator 
crowes it stranded. in 
tle west. of Hamad, 
with te men, women nnd children passer 
gen ho 
Canned. meat, 
dates, and is 
picked 
in’ eglindrien! 


overhead, far above the treacherous mud 
that ‘had engulfed the land vehicles, it 


Arabs of the party 
© at the aeming miracle of 


Novel Beacon Challenges Fog 


HE. latest fog-piereing beacon for 
airplanes is the  1.300,000-candle- 
power light, recently strated in 
New York City, whose flaring cone of 
scarlet is said to be visible through thick 
haze for 100 to 120 miles, It whirls 
iy on & revolving platform 


to that of : 
described in Porvtan  Scexce 
last June, For more than 
says the maker, the new 


requiring 


Queer Early Auto Ideas 


HAT the automobile might 

have been is disclosed “by 
S. Patent Office records. A 
‘Kalamazoo, Mich., man’s self-starter 
was a hinged chassis that dropped 
the body a foot or two, operating 
cogs that cranked the moter. An- 
other invention was a windmilllike 
blower to banish road dust. 

‘Other devices were a bor to sprin- 
Kile sand beneath the wheels in wet 
‘weather and a phonograph to an- 


ounce a turn or a stop, 


New Airplane Self-Starter 


‘OUR electric motors ina new se 
tarter for planes whirl the propel 
to set the engine in operation. ‘The 
device was first used by” Lieut. Alford 
4. Williams for his plane, which recently 
made a new unofficial world speed record, 
‘Storage batteries supply current to 
spin the shaft; when the plane's engine 
starts, the device automatically unmeshes 
and slides clear. 


Photographic Film of Wood 
ILM coating made from wood-fiber 
cellulose, instead of gelatine, miy rev- 

‘lutionize photographic methods. 

said to permit ten-minute development; 

including drying of the wet negative. 


Broadcasting Station 
Is Pride of Students 


HINT they wt their 
wi broadcasting station is 
the proud. boast of th 
clase te at Lane. Tee 
ical "High School, Chic 
Great interest has been shown 
by the students in this project 
which enables more thorough 
teaching of the principles of 
than could otherwise be 
provided. Harry C. Rowe, Jr. 
ational champion radio builder 
for 1026, her of the class. 
\ eee members many org 
inal experiments are made, and any one 
of these students may discover new facts 
portance in the still 
youthful art of wireless. 


Dies Setting Altitude Mark 


‘APTAIN HAWTHORNE C, GRAY 
‘again reached a height of 42,470 fee 
the greatest altitude any man has ever 
attained, in the recent balloon ascension 
is life, the War Depart- 

nced after calibration of his 
barograph by the U. S. Bureau of Stand- 
ihe previous record-breaking fight 

udde was described in the 
ne Screxce M 


drop. ‘This time Capt. Gray hoped to 
new record anid take elaborate observ 
f the upper atmosphere. 


Ansiety that followed his failure to re 
pear after he had vn 
Scott Fi 
ry of his balloon 
in a tree near Sparta, Tenn. Its basket 


contained the body of Capt. Gray, his 
hand still clutching a log book. ‘The last 
entry showed he was at 40,000 feet and 
had just dropped his last ballast. Death 
came, lieved, when in the thin air 

"apt. Gray became too weak to open the 
valve of his second oxygen tank. ‘Three 
full oxygen tanks remained in the basket. 
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Plane’s Sideways Drift 
Found by New Device 


) DETECT and record the 
ways drift of an airplane during 
flight, a factor that has 
the most carefully planned voyages 
of skillful aviators, a new instrument 
has just been perfected by Rubino 
Plastino, war-time inventor of mili- 
tary devices. By an automatic photo- 
graphic device, itis said to produce 
& complete record of the plane's 
travels through space. ‘The new a 
paralus is about to be place 
tharket 


When Stamps Stick Too Soon 


THAT makes postage stamps sold 
(Witt book torn often stick to the 
separating leaves has just been investi- 
gated by the U. 8. Bureau of Standards. 
Asa result of its tests, it has advised the 
Bureau of Printing and Engraving, where 
the stamps are made, that it may find a 
special moisture-proof cellophane, thin 
transparent material often used in wrap- 
ping of candy, better than paraffin 
sheets to separate the stamps in books 


A Method for Secret Radio 


MEESSINGLESS jumbles of 
‘were formed into intelligible words 
radio device recently demon- 


strated at Chicago. When Sergius P. 
Grace, of the Bell Telephone 
Laboratories, spoke a curious 

‘bberish into a trans. 


sort of 


cation 
converted into the code language 
at the transmitting end, by con- 
verting low tones into high on 

{and high into low, producing the 
art genres 


Ordinary words will be 


strated the principle. At the 
receiving end, other apparatus 
would automatically de-code the 
secret language and reform it 
into English syllables. 
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Swiss Mountain Toppling; 
Farmers Evacuate Valley 


T ANY moment now Monte Arbino is 

likely ‘to topple into the Arbedo 

itzerland, and local author- 

iis ere bor sdvied by the Swiss 

Geological Survey to remove the farmi 

people of the valley to another part of 
the country with all possible speed. 

For years it has been known that the 
mountain was slidi it at 
first was moving about one inch a year. 
Of late this has increased to fourtec 
inches. ‘This year heavy rai 
‘ous earthquake shocks are expect 
precipitate a catastrophe; it is believed 
no human power ean prevent the whole 
mountain from crashing and burying the 
farms beneath tons of debris, 


Storage Battery Locomotive 


ECRET tests of a new and revoluti 

ary type of storage battery, of 
‘usual capacity, are being made in Lon 
‘say recent reports, It is said to be power- 
ful enough to drive an express train for a 


Jong distance over standard track, re 
quiring no third rail or overhead wires 
Itis d that, if successful, the 


battery could also be ‘used for the pro- 
pulsion of automobiles. 


A Tip-Table Cone Speaker 
|ADIO. music from the table is 
in ered in aa attractive 
farnitore”plece recently placed on. th 
mera Ils deign sungedls ra 
dolitis bot decorative and tse 
i ie may well be sed gs on aoa 
stand or Yor flowers, while on the ethee 


be tipped, if desired, 
without changing thet 
in-a vertical p 


‘A tat toudepeater 
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Man Can Lose Many Parts 
of Body and Carry On 

'T MIGHT be inconvenient to lose an. 
farm or a leg—but you could, if you 


had to, go usefully about your work 
without these, and an eye and a set of 


tonsils as well. For that matter, asserts 
Dr. John F, Erdmann of New York, 
you'd get along pretty well without 

ie kidney, part 


Appendis, gall bidder, 
its. @ portion of your brain. 
as twelve feet of intestines 


Better methods of surgery and in- 
creased! knowledge of the functions of 
‘organs, Dr. Erdmann recently. told the 
Tnterstate Post-Graduate Medical Asso- 
ciation, are increasing the number of 

human being ean safely lose to 
the surgeon's knife. Recent advances are 
operations on the heart and removal of 
lobes of the lung and of the gall bladder. 


Junk Made into Snowplow 


ISTASTE for the snow shovel led 
Arthur E. Beauchamp, of Hartford, 


draws gasoline through a rusty carburetor 
from a tank the size of a thermos bottle. 
‘Through a bicycle sprocket and chain the 
niotor drives a spinning brush that once 
street cleaning de~ 
partment. ‘The whole is 
mounted on a baby car- 
riage chassis. supported 
at the rear by to law 
mower wheels. “But it 
certainly takes ofthe 
snow,” Beaucha 


shoveling to rest 
‘weary backs and wateh. 
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Plane Model Flies 
Almost 6 Minutes 
Y STAYING in the air 
for five minutes and 


thirty-seven seconds, a model 
lane built by John Lef- 


Chicago, recently established 
‘anew workd’s junior duration 
record for outdoor model 
flight. ‘The mark was made 


at the National Miniature 
Aircraft Tournament at 
Memphis, Tenn. 

John Loughner, of Detroit, 
international “model cham 
pion, holds the world's record for all 
lasses. One of his machines kept the 
air at Philadelphia for ten minutes. 


Coal Gasoline Wins Races 


WITH sxnthetic gasoline, German 

motor cars won two of the recent 

races at Frankfurt. The cars, averaging, 

nearly a mile a minute, made better time 
than in trials with ordinas 

‘The new fuel is made 


= chemical 


process from coal. Since erude oil, source 


the present time. 


Tiniest Real Train 
Uses 15-Inch Track 


bit Sen 
Spee rap 
ager ie a es 
se oa 
Ly southern coast of England. “Said to 
te the wor’ smallest public raleod, it 
bee eae eee Bree 
Sei ee 
‘The train weighs but cight tons, and 
ie ape 
age 
See 2 rreentan 


Sea Plants Make Sugar 


Prof. H. H. Gran of the Fish- 
feries Bureau, who has just completed 
measurements of their activities. “They 


o 


Sharp-Turning Car Wheels 


HARP curves bere no tras for 
motor car equipped with this few 
revolving axle, A small lever on the front 
axle tips the wheels almost completely 
sideways when a turn is to be made. Flat- 
tened out, the front wheels swing the 


car around more sharply than would 
otherwise be possible. Pleasure cars and 
trucks can be eq with the new 
device, to aid in parking and drivin 


“Foolproof” Plane Tested 
'N A specially-built, “foolproof” plane 
I with enl “ control aarfacot, Chae 
‘ence Chamberlin, transocean pi 
ot, recently gave an amazing 
demonstration ‘of safe flying. at 
the Teterboro, N, J., airport. His 
first stunt was entirely involun- 


tary. When his engine stalled, 
unexpectedly, while the plane was 
at an altitude of only 1000 feet, 


Chamberlin dided two mi 
without power to the lan 
Feld: Later he showed that the 


iad the control atic After 
grounding ly 
accord, the lightweight craft—it 
‘weighs but 500 pounds—rolled 
only seventy-five feet to a stop, 
Je tel O sgn sors eit rom ol 
sixty feet. Despite its risk-elimina 
feature, it is anid to be a speedy machine. 
The new control surfaces are said to 
avert the danger of « dive or spin. 


Probing into Volcano’s Past 


FFISING the date of a voleanie eruption 
by a study of magnetism is the feat 
just accomplished by A. E, Jones, of the 
in Voleano Observatory. Since ree- 
cords have been kept. Lassen Peak, in 
northern California, has never been seen 
to erupt; but two rat pe lava 
near its top have interest logists. 
Not long ago, Dr. P. L. Mereanton, 


for centuren, 3 
“the deton of the va 


‘dates one lava flow in 1882 
in 1795, 
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Distinctive People Ff 
In Odd Activities 


A Blind Inventor —Vicar Expert 
Silversmith —Butcher a Sculptor 
In Lara—Senator a Tree Doctor 
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Senator Tree Doctor 


Novel Dirigible Propelled by Air 


Sea Life Is Modeled in Glass 
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English Vicar Is Expert Silversmith 


Warship Whittled from Wood 


Woman Wields Sledge on Rock Drill Sd citer suey tod soe tea esl 


Mas. Mattie Cook, Spruce Pie, N.C. in «recent contest et record by 
Ariving «tee! del tweive Inches te 


Ocean Plane Model for $0 Passengers Sie, Deepening on Bs ow Ate, Cally 
$a ia Se vas teoper tos be eh 


‘Coun of Maree, Conny 
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wood durable? “The middle part ofthis howe at Rimburst, Queens Borough, New York City, still n wt, wes built by Samuel Moore in 


0. After 268 years there ia wo evidence of decay i's plank or beam of Una quaint od structure, built when Uncle 


mwas yet unborn 


How to Select Your Lumber 


Why You Can Build a Better House if You Use Care 
In Choosing Just The Right Wood for Each Purpose 


LICE and I came to buy 
the wood to build our 

new house,” stated the 

young man’at the lumber 

‘yard office 

“Yes, Mr. Morton, and we're in a ter- 

rible hurry, because we have to catch a 


Gorse 
th 


sd 
‘wrapped up i a 
PPE Seoege has the plane, Give them 4 
Ge plans. Give them to 
Mr, Monon Grr” Hcl 
SYou see i's a 


ust say what 


Now Thave, you 
rote nt te 
des of lumber? 
ee Don't believe we have,” 
feased the boyish husbai 


people leave all these details to a 
contractor or carpenter. You want 
to buy the raw materials’ yourselves 
and have thea pat together by day 
labor, T guess. But it wouldn't hurt 
thase who have a contractor to study 
the question of materials. ‘There are 
questions the owner can best devide 


By JOHN R. McMAHON 


ro or ba Sacenting ber sad 
then when you come bere to shop you'll 
know what's what and get areal bargain.” 
“UVZILL you bring some samples?” 
inquired the young woman. 
“Oh, Kpwcss oo.” lang the mer- 
chant 
ders that are too heh 
Sears to tote around” 
‘On the appointed eve 


rsthing except sills and gir- 
for a man of my 


What Is Your Problem? 


Many hundreds of problems are sent to 
this magazine's Home Building 

ment or to Mr. MeMahon, who 

it, and all are gladly answered for 
readers. ‘Many of the letters come from 
‘almost the ends of the earth. If you 
wish advice in planning your home or 


Of this magazine, or to Home Building De- 
artment, POPULAR SCIENCE MONTHLY, 
350 Fourth Avenue, New York City. 


id 
may be satisfied with a sound medi 


“What are the grades called?” asked 
George. 


se. Under that 
grades of ‘Select’ material used for trim 


‘These run from 
down to D, 


rade A, 


defects. Knots and 
sirable on exposed 
they tend to show through shellac 
and paint after a time.” 


“T GUESS ordinary boards are in a 

different class,” said George. 
“Yes, they qualify as common 

lumber, known as No. 1 Common 


Febewary, 1938 


ES, 
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‘This piture diagram show the construction of « houve and the various kinds of 
‘wood that shouldbe used in it necording to the purposes they are to nerve 


down to No. 5 Common. ‘The first and 
bet may have defect that do pot aft 
its 3 it is supposed to be water- 
iglt he next erates Nov Common, 
has more faults, and L would not golower, 
whether for a subfloor oF sheathing walla 
for roof. However, some people use No. $ 
for covered work alter cutting out the 
worst parts, 

"When we come to so-called dimension 
or framing lumber, which includes two by 
fours, joists, rafters and so on, we find 
three which resemble ‘the first 
three in the board list but also embody 
the factors of stiffness and strength. ‘The 
Brenull teber Ray bets ged 

rictural ti in 
dual eo bencr @ Commen, oie Deas 


feed enough for common lumber 

but edge erin or quarter sawed 

is superior for top floors, trim and, 
: via 


“FJOW many kinds of wood 

are there, Mr. Morton?” 

we Abowt thirty tht are lary 
“About thi are 

used in home building. Several of th 


fuses people. 
thousand different trees, which have no 
less than ten thousand names. ‘There 
‘ought to be a law to reduce this verbiage. 


Fortunately, a home builder does not 
have to worry about more than a dozen or 
fifteen names.” 

asked 


seneral name for hall 
eat, thor la aly 
slash and others. “The lumber is medium 
hard, It i widely used, in framing, 


sheathing, evein in top 
fies thee b a coms 


difference 


in quali ing to species, although 

iil clalsed the diferentes ere equalised 

by, classification on a basis of density. 
“The long leaf or Georgia pine is red 


6s 
dish and yields lumber both long and 
sizable with the fewest knots. “When 


fer sawed it makes good top flooring 
tee cout for labor and muaterial that 
Tardwood., Labor is sured beosate, the 
biewes are Jong, which save fitting. The 
ends are now ongue-and.grooved as in 
ck, Short leaf or North Carolina pine ix 
‘as top floori a 

tired end eclectod. Bist grain Becomes 
splintery and uneven under wear. ‘There 
are enough legitimate uses for Southern 
ine without asserting, as some do, that 
witable for all parts of a dwelling.” 


[HAVE beard that ite pines either 
‘coming. or going—which is it? 
“Gains, Ler” replied Me, Morton 
regretfully. “Ihave a sentimental feelin 
‘about that noble timber that is white an 
soft a8 a child’s hand, yet endures like 
ite, A white pine house in 
Kincsachusctts was the home of 
my ancestors for two and a half 
centuries. The original New Eng- 
land supply is about exhausted, 
but we may still obtain it from 
‘our Northwestern states, eastern 


it 


Sugar pine, White pine is good for 
arts of your house to 
the, weather, and excellent for 
choice interior details. It does 
not warp, crack or splinter, has an 
ideal workability, and takes a fine 
finish. Tt is the thing for home 
cahinetwork, shelves, bookcases and all 


“Dll remind George of that later,” said 
“Are there any more passing trees 

*k is on the list, but it never 
engaged my affections,” “chuckled the 


that 
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New Tools That Simplify 


of 
anya it can be 
‘ently attached regardless ofthe sae ofthe 
fim. Tes uf sturdy, durable construction wi 


ls 


t 
F 


new refrigerating device 
‘the lft terminates in two" sphare, 
‘dey you beat one where om your 
‘sien, placed the ce box with this 
‘sod protruding ie keeps i coal all 
‘Rolle eted ga in compere within 


aE 


agit 


‘elvjgerator al, wach hae been placed ta 
Mere ie condenaes Into hd 
‘hi ta which hil the bo 


(Ot sd’ design tu 0 00 slicing kite for PD 
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Tasks of the Home 


dies at nce an ingenious 
‘been devised to ft over two. 
armee of the gts stove. ‘When it filed with 
‘ater, constant even heat le waiatained in each 
SF the several food compartments, It i wseful, 
‘to, to beep other foude hot aa ready’ to serve 
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Fine Points for the Radio Fan 
“Fool-Proofing” Your Set 


Tools to Simplify Hard W ork—How Long to Charge a Battery 


TILE 
take p 
they can turn out good 
work with only a few 
tools, such as a bent serew 

driver, # battered pair of pliers, and a 

soldering iron that works only part of 

the time, most radio fans don’t like to 
work that way: 

‘You will find that any job, no matter 
how trifling, can be done easier, bette 
fand faster if you have the right tool fe 
the job. ‘That does not mean, howeve 
that you must buy out the contents of « 

«¢ hardware store s0 as to be able to 
tackle any job with exactly the right 
tol. 


some radio fans 
in the fact that 


‘One of the illustrations on this page 


‘of diagonal cut 
ticularly use 
terminals 


from one terminal to the other, use a 
long piece ax shown in the illustration. 
You can hold the piece so that the bent 


rerminals, solder it 
id then, with the pliers, | 


at both points, 
supertiuous wire close to the 


cut off 


‘This method avoids the trouble you 
usually have with a connection where the 
heat necessary to solder the second 
connection loosens up the first one, 
tool shown in the same 
| 
| 
| 
| 
| 


quarters while you turn 
serew de the other hand. 
‘Then you rally ought to have two or 
three screw drivers of the long, slender 
variety, Many serews in radio apparatus 
are tucked away in, comers that, you 
ean’'t get at wil nary short 

stubby serew driver. You will find it 
worthwhile to keep yourserew drivers 
in good condition. When the edge of 
the blades get dull othat they slipout 
of the slot in the screw on the 
slightest. provocation, get out your 
hum "stone and sharpen 

them to clean, square comers 
will stick to the slot of a screw head 
a tong as,there i any slot to get a 
rp on. Screws that you can't, re- 
Tove at all with a dull screw driver 
‘are easily persuaded to loosen up 


‘This automatic lament contr sill enabie you 
{our the cheoetats fll om and then forget them 


storage Acbuattery use 

operate a radio 

definite life limit. the xame 
he 


ser. ‘The receiver 
(for years, but the re- 


ont cur do to 


olition fo 


cry, stand ie 
‘raidio batteries 


keep 


when a real blade is applied to them, 
Hence a little tim for your 
ers will save much time in 


Automatic Filament Control 
F YOU are tired of having the family 


paralyzed, 
fool-proof 


‘applying an 
c stich as is 
the illustration at'the top of 


cither of the 
battery and eli 

pecial clips at enc 

Phen you snap in 
place @ pair of automatic controls that 
will pass the right amount of current: 
I type of tubes in your 
dats on the set all 


Which Power Tube? 


WHILE the designation “power 
VY tube a applied tthe, aed 
tubes used. for last stage amplification 
is technically correct, it has led to 
serious erst 
A'power Lube is one Chat will handle a 
Jot of power as co tand- 
ard 801A type tube but’ pow 
seve that it is used be 
tw handle more volume without distor 
tion. Tt does not mean that the tube 
amplifies weak signals and makes them 


sound To they would if a stand- 
and 201A tube were used, 

what 
¢ prove 
reaulta? Fo tubes are 
available an cular 


‘advantages. hut no power tube is really 
‘worth while if you are located so far from 
the wearest broadcasting station that you 
ct the signalsat abovea rather weak. 

If you are situated where 

nnjrity of stations are rceived 
veakly, use the 112 type power 
tube. Its amplification factor is 

about the same as the 201 

icives the same volumeon weak 

nals. If you are living where a 

number of stations are received 

with plenty of volume, use the 171 

type tube, It doesn't amplify as 

much as the 112 but you can turn 
the volume control quite a bit 
farther with this tube than you 

can with the 112. 

‘The 210 tube combines the advan- 
tagesof both 171 and 112, Ttamplifies 
eck Renal ll atthe Lita on 

nals you can turn up the 
‘volume control till the musie ora 
is twice as strong as itis with the 171. 
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Radio Noises You Can Cure 


You Can't Get Rid of Static, but You Can Tame Racket 
from Household Electric Devices and Loose Contacts in Set 


Soldering u 16.15. condenser across the cow 
tect pita ots busuer charger stop inteference 


HEN crackling and siz- 
sling interfere with your 
radio reception, you may 
decide that something is 
Wrong with your recel 

and put the problem up tothe oeal radio 

service man. 

Or you may blame it on static or on the 
electric light. power transformer in front 
of your house, 

ut if 

correct an that you can get rid of the 

interference? 

Hecent investigations hy power com- 
panies have brought out some remark- 
Able facts about radio troubles and their 


investigated turned out to 
be false alarms. ‘The sets were working 
as they should, ‘The owners were both- 
‘ered with static but couldn't ine 
the trouble, And according to the best 
authority there is nothing you can do 
about static. 

Tnvestigations have shown that defects: 
in pole transformers capable of disturbing 
near-by radio fans are extremely rare. 

‘There are two noise producers you can 
got rid of. 


NE is trouble within the radio re- 

ceiver itself; the chances are about 
one in four that your set is to blame. 
‘This does not include whistling or other 
sounds of a sustained character. It ap- 
plies only to. those irregular, rough, 
‘grating, frying noises that sound just like 
static. 

“These noises arising within the set it- 
self are almost without exception due to 
4 loose contact. It makes no difference 
whether you have just gone over the con- 
nections If you hear iregularsratching 

erati ‘when you have dis 
compected both th the antenna and the 
os wires, you can bet that if you look 
Jong enough You wll find the loose con- 
is just one case where this 


By JOHN CARR 


does not apply. You 
may still hear a 


ith both the ar 


machin 
close to your set, but 
wu in this case the 
strength of the 
will be d 


antenna and ground, 
‘Many kinds of elec- 
may cause trouble, but 
nig no sparks does not 


‘The tiniest little spark inside the ther- 


mostat of a heating pad or the minute 
rks from the brushes of a five-dollar 
rie fan may create a noise from your 


loudspeaker resembling a load of coal 
going down a chute. 


The New Electric Set! 


‘You will find the first of series 
of articles on how to build = new 
and tremendously powerful full- 
electric radio receiver on page 78 
in the Home Workshop Depart: 
ment of this isewe. 


What 2a is the beontion of the 
othr ets et 
ck su 0m aslouna to trasenst the mark 
to your set. The more easily the spark 
‘can act on lengths of wire hung in the 
air the greater the disturbance. That is 
a the rae the Since Thao 
fective and starts arcing at the contact: 
Kec ed ta ia Ur te 
mone ere 

send via 
electric wiring of your 
es 
Sa 
im el 
ie erent 

ce 
wine house on fire. dj 

‘the hwo 
reciver ot to if me 
eer ot tne 
jis to find out if it is due to 
cither a loose connection 
ies Se coer 
inzou cect wees 
operating from it. If your 
set is battery-operated, all 
Sieber greta ok 
‘the main fuses near your 


disturbs 
the trou 


eter while th 
If that sto} 


iy suggestions. ‘The 
companies are eager to aid. ‘They know 


that radio interference cuts down the tise 
wlio and consequently cuts down, 
4 that you 
can't make this test if you use a D- 


becanse the d cease 
the moment you serewed out 
In such a cuse you might 
horrow a set of B-batteries 


AMONG the type of electric apparatus 
‘that may cause trouble are buzze 

battery chargers, 

ss, vacuun clean 


Sekt sept 
Some of these. just naturally” create 
disturbance whenever they are used. 
Buzzer-type battery chargers 
violet-ray. medical outfits are 
lass, "Both instrime 


‘whieh 
ase a noise is produced in the loud- 
socaker, that strongly resembles ‘the 
‘This sane ‘characteristic sinaling or 
frying noise is produced by any poor co 


to the heating element is loose, 


tact as distinguished from the crackling 
snaps of the sparks from a buzzer outfit. 
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‘The noise produced by the sparking 


brushes of a small motor is between these 
two, a sf z 
ong us the motor is in use. 


‘The mere fact that you have tested 
your set and found it noiseless 
proved to your own satisf 


ference is no, gua 
i in the nearest electric Mm: 
Tt may be the sparks from the roller 
of on overhead elect 
perhaps the man in the house or apart- 
nent next to Yours is runing something 
ruins your radio reception. - Your 
neighbor have a radio set and 
su he unaware of the trouble 


found in the proper use of one pi 
Apparatus, the bypass or filter condenser. 


FEE CTRC eta stnrypretaceh 


tion of the bypass condenser is to provide 
aan easy path for these currents and thus 
keep them out of the wires from which 


‘can be rendered innocuous by means of 
bypass condensers, but in some eases the 
theory cannot he put into. practice be- 
cause of mechanical difficulties or beeause 


of the expense involved. 
‘The sparks 


produced by the trolley 


case in point. If there were any practical 
way to split up_the overhead wire into 
small sections, insert a radio-frequency 
‘choke coil between each section and then 


interference from sparking 
rudiotrequency choke coll ie good in 


‘aggravated cases. 
Although it has « high sounding name, 
the radio-frequency choke coil in thestyles 


needed for interference prevention is the 
lest of all coils. Just a few turns of 


ITE simplest connection for a hypass 

ndenser is shown at the right in the 
diagram and as carried out in prac 

lustration. Tn this ease 

rpe battery charger 

of ils interference-causing 

condenser to the 


have to take them apart to get 
tacts, If you don't want to 
can get nearly as good results 
hy connecting the condenser across the 
il wires from the electric plug to the 
instrument where they enter the case. 
In every case it is desirable to connect 
the condenser directly to the wires that 
ko to the brushes of the motor or to the 
vibrator contact points, but many house- 


pail 


“Tree ways 19 cut out motor interference. The 
(rangement a0 the left soften suticient. The 
‘Soe at the right infor severe cases. Make con- 
‘becioas to Brushes af the star if pomitie 


‘of devices and motors that. specific i 
structions cannot be give 

With many. motors, using two cone 
densers in series grounded at the mid= 
Bint ‘will prove mar effective in elim 


the diagram is shown 
to use in obstinate 
coils are 


the arrangement 
eases, Rauio-frequenry 
added to force the interfe 
to flow through the condensers, 
‘The size of the wire used in winding the 
radio-freq depends 


appara 
No. 1 double cotton 


where 
‘the current is not more than five amperes, 


VOID winding the wire in smooth lay- 
ers, Thoeffectivencas of the coll as a 
radio-frequency choke depends to a large 
extent on winding the wire back and forth. 
40 that stecessive turns criss-cross each 
other as much as possible, 
‘The capacity of the condensers needed 
to cut out the interference largely -de- 
[ems on the severity of the spark. The 


vier the the larger the con= 
denser. One jerofarad condensers 
will do on small motors in good condition, 


Tse one, two of four-microfarad co 
densers on big motors. You can start 
‘with small capacity and add to it by put- 
ting the aditional condensers in parle 
‘those already in use. CAUTION: 
Torkighigedr coatmons sick a rel 
‘at least twice that of the 
‘they are to be used, 


circuit in whi 
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OF THE LEADING 
ELECTRICAL MAN- 
UFACTURERS USE 
SKF BEARINGSAS 
STANDARD EQUIP- 
MENT. 


WHY DO THEY SELECT SKF— 


the Highest Priced Bearing in the World? 


‘Wothing is apt to 
cost so much as 
a bearing that 
cost so little~~ 


or 


Ball Bearings 


YOU can’t build a bearing on a 

basis of economy and expect it 

to produce economy in operation. 

‘You can’t put anything less than 

the best into a bearing and expect 
it to function at its best. 


You can’t expect a bearing to 
function properly in a motor if it 
never proved its ability to function 
properly in the laboratory and field. 


And so, in spite of the fact that 
SOS Bearings are the highest 
priced bearings in the world, the 
leaders in the electrical industry, as 
inall industries, select S08 Bear= 
ings as standard equipment. 


‘SKF INDUSTRIES, INC. 


INSIST UPON THE 
SKF-EQUIPPED | 
MOTOR 


Roller Bearings 


40 E. 34th ST., NEW YORK CITY 


1948 


© This seal on a radio, tool or ol burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Helpful 


Windshield Sleet W iper—Ending 


Cold Drafts—Oth 


VERY motorist quite frequen 


hat re 
inside 
wiper. cit 


of felt let 


a slot in its si 


awh 


WINDSHIELD 


wera. 
Tse 


‘SLOT IN TUBE. 


& ALCOHOL 
“FELT WIPER 


lg 1, Adjustment of fle wiper to take weet 
from ‘utide or fog troat lade of windahield 


poured into the tube wil 
4 hoep the ass cleat 


Of the windshiek 


|. A mixture of alcohol and glyeerin 


‘special arm 


of the glass 
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Hints for Your Car 


er Useful Kinks 


A Good Remedy 
For Cold Feet 


HL 
possibile 


it would be 
to fit the 


J. floor hoards of an auto 
Id mobile so carefully that 
there would be no 


pace around the ped- 
for air to blow 


mber of waterproof 
‘market, but if you 
‘The remedy is your’ localit 
to fit support. rot sett, 
ing plate covered "em * 
with piece of 
Fsgehrnope 
eae ata 7 
point where F aye 
will pes ily 

int the un epee FD 
derueath side of Uy 
the floor board 
when ‘the pedal 
is in the up posi- 
tion, as shown in 
Fig. 2. The idea 
is qually useful 
summer to keep the heated air under 
the hood from b 


ten grai 
glue must be ho 
dried and been exposed to the sun for a 
ew hours, it will not dissolve or soften in 
water. It is fine for painting into amall 
cracks in the top of a closed body and to 
repair a Teak, and it looks much neater 
than a patch. On open ear tops a neat re= 
he made by using this wat 
to attach a patch to the inside 
of the fabrie. 


Wires Brace Garage Door 


F THE garage doors are sugging 50 
properly, 


that they no longer elo 
the best is to ha 


th 


puta temporary. jo 
‘that will actually pull 


For Use on Steep Hills 


WHEY yom park 
very sicep hill Uere is 

always the 
Chance that some 
tmischiovouschild 
i throw of 
The emergency 
brake and allow 
the car.to const 
flown tie, grade 
into" a serous 
accident. “There 


ean be obtained in this way: 


enough to 
pull the door into shape. 


POPULAR SCIENCE MONTHLY 


3 


A Radiotron 
for every rose 


RADIOTHON UX.201-4 


CORPORATION OF 


Make sure that your new radio 
set is equipped with RCA 
Radiotrons throughout. Man- 
ufacturers of quality receiving 
sets specify RCA Radiotrons 
for testing, for initial equip- 
ment and for replacement. 
They are recognized by experts 
as the standard of performance. 


RCA Radiotrons are the joint product of RCA, Westinghouse 
and General Electric, developed and perfected by the radio 
‘engineers who designed and built the leading broadcasting sta- 
tions. Never use new tubes with old ones that have been in 
‘use a year or more. See that yout set is completely equipped 
‘with RCA Radiotrons once a year at least. 


eae RCA Radiotron 


MADE BY THE MAKERS OF THE RADIOLA. 


RCA HOUR 


© This seal on « radio, tool or oil bumer advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 8. 
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Sam Loya’s Brain Bafffers i 


Put Your Wits in High Gear 


Puzzles That Test Accuracy and Speed in Thinking 


ZLES that are entertaining and 
uable as well beeause they: tra 
the mind to think swiftly a 
rately are offered here hy Sa 
world's most famous pu 
‘your capacities on these prob 
the time you require to solve them: then 
look for the correct answers 


The Full Market Basket 


HERE, your basket’s fll.” re 
narked_ the groceryman to! Mrs 
vith that casual comment for 
mt, the lady delivered quite a diver. 
tation’ on the high cont of eatables. 
em to realise that 
sald Mm. Miller, a 
other things. “Teun remember whe 
‘would have cost five dollars less to 
that basket, “In those sensible days T 
‘would have got one thied more food than 
thee ake a = leet 
money than has just roms my 
thook to your cash 
Phat aa mae of Me Me 
ment as we shall need for puzale 
owes. I her statement ie correct, how 
Tuck did it cost her to fill her basket in 
the good old days? 

‘See how long it takes you to find out; 
then turn to paye 153 and see if you have 
found the ight answer n the Une allowed 
for the Ys solution 


argu- 


Building a Home 


J fit planning to found a Puralrs 
Home, and in going over the estimates 
furnished me I find that they supply ma- 
terial that makes very interesting puzzle. 
So whether the builders do the work or 
not, they have at least been of consider- 
able value to ‘who love to try con- 
lusions with dificult problems. 

is the situation: ‘The paper 
hanger and the painter will together paper 
fand paint the building for $1100; the 
‘combined charge of the painter and the 
plumber will be $1700: the plumber and 
the electrician together will 
want $1100 for their work: the 
combined bills of the electrician 
and the earpenter will be 3300; 
the carpenter and the mason to- 
gether will charge $5300; and 
the mason and the paper hanger 
together will charge $2500. Also, 
Tse that the paper hanger’s 
estimate is two thirds as much 


the time given to find it are 
both given on page 153. 


The Mysterious Letter A 


AYS the profesor: ‘The letter A 
eee 
Co gy 
Cee eet rai 
multiplying by 3, the product is A\ 


you can; then turn to page 139 for the 
‘correct answer and the time in which it 


should be fou 


The Spratt Family's Pork 


iether eat bere of ft pork a 
ate a 
Sixty days, whereas it would take hi 
thirty weeks to perform this feat alone, 

They could together consume a barrel 
of kan pork in exght weeks, although she 
‘lone could not dispose of it in leas than 
fony weeks. 

Under thowe conditions, how long would 
it tae Mand Mex Spat dining 

toeat a barrel of ti 

fit'and hail lean? ree 

‘Try your capacities on this problem 
and inode the time you take to solve it 
‘The correct answer 
and time allowance 
for it are given om 
page 153. 


Rails and Acres 


ALTEXAS rapchian whe owns a vast 
xtent of land boasted that in one 
scuare field that was inclosed by a three. 
rail fence there were just as many acres 
as it took rails to surround it, 

Suppor 


ist twelve 
ig made f 
yee was three ra 


time given for 


finding it are on page 153, 


A Puzzling Post Card 


is 
puzzles keep up a lively 
contact through the medium of cipher 
post cards. One of their recent missives 
carried the following odd message: 

NEGZ XQD ThZ UMBZZ, UNPZT 
BNGMZB UMIF N MQH PDGM 
SQQBZB IP N UMIF XQD?” 

ince it is constructed on the simple 

principle of letter 
the lettersof the ap 
message 

‘of dficulty. Perhaps the harder job 
be to solve the arithmetical prot 
sets forth, 

Here we have really two puzeles in one, 
First your familiarity with letters is tested 
and then your facility in handling figures 

See how long it takes you 
pair of posers, Then look 
on page 153 to find the correct annwers, 
‘re if you have worked them out in 

the time allotted 


Taking 


J[NIHE old Sm of Dombey & Son, the 
‘sor’ interest wax one and one th 
times an prest an the junior'e. Then it 
at ade ra take Gre Bin nko 
em sient of 
which sum was to be 
vided Tetween actor and 
junio in such manner ato 
re the interets of the tee 
partners exactly alike. How 
Should that $33,000 be dived 
between seaive nd jonier? 
Terequred considerable figur- 
jag to determine the proper ti 
vision, and some persone would 
Probably ‘have. ven, up. the 
project rather than workout the 
Problem, See f-yon can do it 
‘Altern have tnd bard covegh 
sad carson or falod; ten 
page 153, where yom will ind 
Tis corrott answer and the tne 
within which should be de- 
Ternsined. 


bill 
m it 


a Partner 
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MUST empty my warehouse shelves, in preparation 
for a new series of better, larger, more beautiful 
sks at a higher price. Little Blue Books will not be 
reprinted. Buy now, while the selection is complete. 
Orders will be filled as received and shipped at once. 


= Cy sabes aie 
I will pay the postage 


to clear out the last © each 
of the Little Blue Books at 5 


tH 


" 


© This seat on « radio, tool or ol burner advertisement signifies the aporoval of the INSTITUTE OF STANDARDS. See page 8. 


g 


Now anyone can work with tools! 


Use these plans—10c each 


RE is a way to get articles 

like the above at little cost. 
And it’s real fun to make them 
with your own hands and with 
your own tools, 

There are 25 different Stanley 
Plans. The list is shown in the 
centre of this page. Each plan 
tells you just how to make the 
object—every step—how to se- 
lect and cut the wood, how to 
assemble the job, how to sand- 
paper, paint and finish it. 


The best tools are 
the cheapest to use 


To do your best work you need 
good tools — of course! Prac- 
tically every carpenter uses 
Stanley Tools. Manual Train- 
ing classes, too. Stanley makes 
the most complete line. 


Buy your Stanley Plans from 
your hardware dealer. If he can- 
not supply you write tous. Send 
10c for each plan and ask for a 
free catalog of Stanley Tools. 
Address—The Stanley Works, 
New Britain, Conn. 


Ask your 
hardware dealer 


STANLEY TOOLS 


The choice of most carpenters 


© This seal on « radio, tool or oil bursts advertisement signiGes the approval of the INSTITUTE OF STANDARDS. See pare & 


A Pirate’s Chest 
to Hold 


Yo ur Treasures 


It Can Be Made Easily at 
Small Cost for Materials 


compared to the construct 
ing of almost any other 
piece of furniture. ‘The reat demand for their decorative 
Chest, itzelf can be neiled Simp Thy fats cabtng tom ocd to verwers 
and the effect of 

hand-forged metalwork may: be phtnined 
ranging from the 
|, wallboard, wood. 


‘Two designs for treasure chests are 


ed 
‘Associate Professor of Aj 
the Ui 1 Wiacooeta 


‘oF gesso to real wrought irom. Am €x- 
strong boxes, but they are practically cellent idea of what the amat 
uno except i i way was giv 
prod e by B. N. Vander- 
ing cheap barn door 
iaht hardware. « 
series of hooks on woodwork and ear: 

pentry, who has been for 
ing maanual trai 


make one?" you 
wi deed? It is'a simple task 


by Charles A. King, author of King's 


pier ani pon 
Biucprint is complete 
list of tools and. a. summary 

Ifyou wish to build this cst, 


York. Ask for Blueprint No. 78, or use 
the coupon on page 93, 


Tee tas gece shown in 


‘a treasure chest it may not 
rare Aes may yt ay a 
Bean com ley ae is oe 
ke cine fk Tay be made of a 

oa ct weed aed esd ceed 


% 
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How ¢o Build an Electric Set 


Assembled from Standard Parts, This Sensitive and 
Selective Set Gives Superb Tone and Great Volume 


arkable electric 
radio receiver ee 
pecially designed 
for construction in the 
hore workshop. Its 
niive, “The selectivi 


with true-to-life tone 4) 

ity, will prove a re 

to ‘anyone who has never 
card receiver si 


Full electric ope 
brought up several import 
problems fn design and con 
struction, ‘The question of 
how to control the volume, a 
relatively simple matter with 
battery operated receivers, is one of 
them.” With battery operated sets you 
ean tim down the flament current of the 
radio-frequency amplifier tubes, and the 
Job in done, But you can't do that with 
alternating current tubes; first, because the 
control necessary, to accomplish the re- 
sult would be nceemy complicated, and 

econd, because turning down the fila- 
tent eurreat of ope tube would throw the 


By-passing the audio transformer wind- 


ings is bad, too, because it upsets the tone 
quality through affecting the anplifica- 
tion of the transformer and tyeeause it 
allows the detector tube to become heavi- 
ly overloaded on strong signals, 
‘We wanted to adopt the modern drum 
ial control on the new set but didn't 


ALFRED P. LANE 


I trouble eaused by 
which makes it imi- 
‘and second stages 
rent antennas, 


possi 
to tune alike on 


BUTE te volume control problem and 
the antenna detuning problem have 
heen solved 


the new receiver by’ the 
‘gt eaitionl tebe in on wolaned 
stage jo-frequency amplification. 
As an amplifier it does not accomplish 
very much, but it allows the two tuned 
stages to be operated 


‘The tuning uni 
and are s0 constructed that a eam fas- 


e condenser shaft 
primary. farther 
‘away from the 
secondary when 

the low waves. 1 
the high waves a 
dinary selectivity, 
The detector cireuit 
d by a separa 
e it is ext 


on the 


beat 
cull to get the 
cuit to ti 


frequency stages, 
® used on all 


Satisfactory full electric 
operation means that the 
ire receiver and power 
supply unit must be desi 
‘asa complete system. ‘Thinis 
prticulacy true ifthe power nit is to be 
constructed throughout with fixed 
fances so that there will be no voltage: 
justments of biasing adjustments, 

‘The receiver shown on these pages ix 
part of such a system, Next month we 
will show the combined power amplifier 
and current supply unit that is" con- 


nected to the from the receiver 
shown on these 
As you will note from the dingrams, the 


oan receiver is ial ‘the eee 
tubes operating at redo frequen 
Siocon an dee or ef ods 
icetion, The. scced “stage, of 
— eegpomncig whieh is i eee “bet 
the power supply walt to be, descr 
neat month, one of the mort powerfal 
ever designed for home construction. 80 
this month's receiver plus next month's 
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current supply and amplifier unit will 
give ‘as fine a complete electric 
radio ‘receiver as it is possible to con- 
struct. 

‘The receiver is designed so that you ean 
tke wdvantage of the great volume and 
marvelous tone quality to reproduce the 
mode ically recorded phonograph. 
records, Any standard electric pick-up 
device can be used. Just turn on the set 


lg, 3. ‘The sudo amplifier stag, the volume contro, nd the 
Jack ved to play phoaographteconde and to Feprodace woice 


~ plug the cord from the 
up deview into the jack located be- 
tithe volume control knob at the 
‘end of the panel, and control the 

‘ol the phonograph music by 
of the special volunne control sup- 
with the picks 


GI, G2. G3, G: 


wookets 


X27 vacuum 
J-aouble, iret nck 


standard 
N-type vacuum tube 


heal socket to fi 


4 ineh round brass rod 103% 
ipply of flexible enameled 
fabrie covered wire of standard diam 
eter, and 10 feet of No. 10 flexible 
ameled fabric covered wire: three 
Tongths of regular bus wires two binde 
ing posts, serews, ete, 


HE tuning units AI-B1, A2-Be 

and AS-BS used in the model re- 
ceiver are supplied mounted s0 that they 
can be attached to the frames of the 
variable condensers. Cams to fit the ends 
‘of the condenser shafts are supplied with 
each set of tuning 


You ean 
tantly shift back 

ruse by” pli 
he plug. Im 
lately, any station that 
happens to be tuned. in 
Ie heard in the 
Usual way. 


‘OU can even make 

up. broadcast pro 
fae, reese one 
fiends hy plugaiog a 
pair of headphones. in 
Blace of the pickup de 


pa ieee 
and your voice will 
come rolling out of the 
Joudspeaker with a vole 
‘ume that will startle 
You will, need these 

parts to build this section of the complete 
tleetrie receives 


uning units. 
iable condensers, .00035 


C6—grid condenser, .00025 mfd. capac. 
ity, with lis, 
CrSaynass condenses, 001 mid. co. 


condensers, 14 mfd. capacit 
Dimradio, Elo te 


‘tg tan emt Yo Ue point indented ou the col. ‘The mhdoring hgs ate easily Ieated 


Blueprints and Information 
LUEPRINT No. 79, de= 


250 Fourth Avenue, New York. 


palied thesugh fay 
Enough to engage. with 
the “coupling on the 
drum di 

Part 


300,000. 


pacity between the 

Is and the resist- 
it must be 
low, as otherwise you 
will’ get no control of 
volume on lon 
Do not use 


ce and 
fas a volume control in this particular 
arrangement, 


Assembling the Set 


TT ite fit job st i the drum dial K 
to the panel. A template showis 
the exact lotation of the screw holes 
the opening is supplied with the dial, 


i 
FE 
el 
so 
2: 
22 
F 
. 
2 
Es 
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cenecraft—Painting the Set 


Colors and Brushes—Outlines, Shadows, Stippling and 
Spattering—How to Get Brilliant, Posterlike Effects 


Te term “scene 
those days, 


so very long ago, when & 


flats, upon 
painted (of- 
rather amazing 

the ele- 


ten 
perspectives) 
ints of the scene, ex- 


many as possible of the 
elements of the scene are 


real oF scem to be real 
‘ee ating refers tow 
moat tot roel 
tthe back drope or the" 
flanking side Precer of an exterior set. 
‘The change from the painted room to 
tan actual one hax made the scenewright' 
job more a matter of construction than 
Aver pictorial deception. Tt requires 
the scenewright to bermore like an archi 
tect or builder than the old-time scenic 
ae his mubject of 
‘writing on this mbject of scene 
painting T must divide my remarks into 
Teo groupe: the painting of (1) interiors 
and (@) exteriors 
“he average ier nt of tay, when 
carfally designe adit wth thor 
tuphness, ito all appearances 
too probe of ping ers 
tften not so different from the painting 
tr decorating ofan ordinary room. The 
reauirementsof the play andthe particular 
Seene for which the setting has een de- 
ned will, of cours, yovern the selection 
color scheme, at well as the manner 
{n which the painting must be done. A 
Cheerful, sunny. ‘country-howse interior 
trill demand an. entirely diferent. sele- 
Tiom of color and the application of that 
‘3 room ina sordid city 


LTHOUGH this may seem obvious, 
SAT have mevetbnee. sen 9, oe 

Jigned set of the latter type fail to 
fereate the desired grim atmosphere of 
poverty and hardship merely through the 
‘use of the wrong color for the walls and 
Ihecause of the neatness with which the 
paint was applied. Although the interior 
set calls most frequently for nothing more 
than a house painter's skill, there are 
many "occasions when the ‘old scene 
painter's touch is necessary for 
‘reating the illusion of age, atmosphere 
and charm. 


By ANDRE SMITH 


Author of * The Sceneworight” 


Painting « back dup. The seenewright atthe left e drawing the outline with charcoal, 
{he patacer i boldly brushing tthe fage, a the ta atthe Fah mining powdered 
empera core with water. A cardboard made ofthe complete nete stands a the table 


For fear that the reader should think 
that the task is beyond him, let me assure 
hhim that it is by no means as dificult as 
he may think. And strangely enough, the 
reason for most failures among amateur 
scene painters comes not because they 
unnot paint well enough, but because 
they paint foo well. "They paint too eare- 
fully. They cover the thin or 
mustin-covered flats so smoothly. that 
instead of creating the illusion of solidity, 
the very sickness of their job results 
merely in a weak sort of tinting. 


VERY scene painter must remember 
that his settings are always seen 
‘under conditions that are far more favor- 
able than he imagines. From the view- 
int of a person in the audience the 


Are You Taking Part in 
Your Neighborhood 
Theatricals? 


scene painting snd Kindred sab 
inthe ortihes Me South wetng 
foc 'Portan Seveyer. Mowry 


‘The present article the fourth of 

Oyen kn joined 
yen, ave: mo 

church, club, school dr neighbor 


6f players than the man wl 
handy with a hammer, saw and 
‘paint brash 


room is seen through the 
advantageous dark 
frame of the prosceniuin 
arch: its plasticity gives 
it at once the suggestion 

« lighting 
illusion; the 


‘ring to the 
whole setting tl 
sary ality ie 
1 spear to contra. 
dict mse when T say 
that the scene painter 
Riould “not work too 
carefully and at the 
same time not slight his 
job, I wish merely to 
take he dentin 
{ween applying the pal 
vith the unimaginative 
eg sweep of the house 
painter instead of the suggestive brush 
strokes of the artist. It is ‘to appl; 
the paint with short, broken brisk 
strokes sipping oF anything to uM 
fest a textural quality. If the suggestion 
‘SU rough plaster i called for, the brush 
strokes can be freely handled, but for 
the more usual wall finishes it is best to 
ree! & kecaee mathe consisting of @ 
‘underpainting and an overpainti 
in another color, stippled on with small 
brush of spattered with a large brush, 
tering is the quickest and the most 
ifactory ways if you are unfamiliar 
the way it is done, your local painter: 
will, Sere I etary you, The 
brush shouldbe ‘only lightly charged 
with paint, otherwise the spatter spots 
wave io large and. ee 
vantage of this duo-tone paint- 
be eg that when it is Went in Grains 
‘with, proper stage lighting the color 
scheme of a room can be changed merely. 
by the use of warmer or cooler lights, 
that is, by the use of amber bulbs or 
white daylight bulbs. 


experienced scene painter, 
Tlicipating the effect of his stage i 


sereen a window, and a complete change 
‘of color in the stage lighting. 

‘The actual painting of the set had best. 
bi done on the stage with the setting in 
place. Unfortunately, most amateur play’ 
producers are denied the use of the stage 
til a night or so before the presentation 
the play, nor is there sufficient 
otherwise available to allow for anythi 
‘more than the (Continued on page 100) 


at 


“Tor when all things were made, none 
was made better than this,to be a lone man’s 
companion... sad man's cordial...,a chilly 
mans fire... there is no herb like it unde 


the canopy of heaven. vinnixs Kinos 
“WESTWARD Ho! 


(Gace a stvins Tonseco 


lowed before! 


a Smokers oes 


a "\W7AY BACK 

: in the early 
seventies, before 

PUD wove of es were 
born, a fine old 

Southern gentleman, Colonel James 
N. Wellman, was mellowing to- 
bacco, by his own secret method, 
as tobacco had never been mel- 


And today, in Granger Rough 
Cut you'll find the same full-bodied 
flavor and the same sweetas-a-nut 
richness that was so popular in 
those good old days. 

For Wellman’s costly but effec- 
tive method is Granger's exclusive 
secret, and its never-to-be-forgotten 
mellowness is yours to enjoy. 

Pack down those shaggy, cool- 
burning flakes. They're made for 
pipes only. Light up and 
first long deep breath of its rich 
aroma, Then you will realize why 
we say “Old Colonel Wellman left 
a legacy to you!” 


your 


GRANGER ROUGH CUT 


A TOBACCO MADE AND 


CUT FOR PIPES... 


CENTS 


The GRAND. 


‘Tonal beauty has always been charace 
teristic of Amplion reproduction, To 
this iv added beauty of appearance in all 
the cabinee work. 


ena 
Impartial laboratory tests prove 
the scientific accuracy of Amplion reproducers 


Promun set manufacturer seeking a re- 
A\ froucer tested a number ia his labora: 
tory to sce which was bese for demoastratin; 
his own set. He selected the Amplion Gran: 
after ossilograph tests which proved thar 
this magnificent instrument reproduced 100% 


COLONIAL CONE 
ACID = $35 
Handsome two-tone mahogany cabi= 
tet, 14° x14"x9", with afine piano 
finish. New Amplion balanced arma 
ture unit, straight bar magnets of 
finest Eaglish Tuogses steel 


AMPLION’S PERFECTED PHONOGRAPH PICK-UP—THE NEW REVELAPHONE 


1 phonograph no mater 
age or site toto the mot 


mode 


lectrie espeodcer 


EXTRA! 


AMPLION GRAND 
ACIS ~ $145, 
Waloateabiner with ioc piano nish, 
347x337 x18" New balaoced arma: 


Steel magnecs. This steel has che il 

hhighest magnetic flax deasiey of any 

metal, 20 cord. Combination cone 
sand sound board, 


of the sound frequencies delivered from the set. 


For over forty years the Amplion parent com- 
pany—Graham Amplion Ltd. of London—has 
led the world in the development ofelectrically 
operated acoustical and amplifying devices. 


AMPLION SHIELD 
ACT = $67.50 
[New process cmborsed walnut panele 
ling, ateractively curved, combining 
frone and back, 1614" Cone. 
Heighe22*, New balanced armature 
‘unit with straight bar magnets of 
finest English Tungsten see 


cptioee tre i 
tietee 


Write for full details and illaserated literarere de- 
scribing the complete Amplion line, which is che 
‘most complete line made by any manufacturer. The 
demand for Amplions has oatseripped production 


If your dealer has 00 new Amplion 
ay be sure to write us for fofore 
acog as co where you can hear Amplion dem. 


THE AMPLION CORPORATION OF AMERICA, 531-535 West 37th Street, New York 
‘The Amplion Corporation of Canada Led., Toronto 


$1500 
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Much depests on 
he care taken 
constructing i 
model foselage 


N THE design and construction of 
‘model airplanes there are some sim 
ple rules that should be kept in mind, 

‘These concern the stability of the model 
fand the determination of wing and tail 
surfaces their anges ines and location, 

Tn the question of the longitudinal 

stability of a“ pusher”—a_ model with 

roel oF propellers in the rear 
hat “has two iting surfaces the for; 
vard wing should have a greater angle of 
idence, or attack, than the rear wing. 
‘Thus in @ steep climb the forward wing 
reaches the “burble" point—the point 
‘at which the air stream breaks up and 
owes lift—before the rear wing and will 
sink to a normal position at which the 
fet can continue to dri 


nearly i 
front wing. ‘Thus the rear wing loses lift 
and the forward wing to lift the 


nose to a normal attitude. 
“The center of pressure of the wing curve 
that is, the point along the profile at 
which the lift is concentrated—is theo- 
Fetcally “over, the enter of gravity the 
point along the fuselage at" which 
‘weights, fore and aft, balance. As the 
Center of pressure is removed from the 
center of gravity, the corrective move- 
= of ‘the airplane cover a greater 
time, and consequent ives 
“limb are increased. between. to- 
ments at which the airplane assumes the 
correct flight attitude. 


ORTUNATELY, in model ai 
the wings can be slid back and forth 
along the fuselage until they reach a point 
where the centers of pressure and gravity 


Model Airplane Design 


How to Dimension Wings and Other Parts— 
Ways to Get Steady, Long Flight 


By J. D. BUNCH and A. F, KOCH 


| 
pee rel 
renee canal 
said to berstabie in fight. 
‘The best method of securing longitudi- 
nal stability in a tractor is as follows: Rig 
tale, wick choad bes at 


is depressing, ‘Then rig the 
wing, oF lifting surface, 0 its center of 
pees ety fore of nee ot 
wity. ject is to arrange the wing 
Ernch a manner thet’ the 
‘action of the tail is counterbalanced by. 
the nose heaviness at a normal flyis 
speed. With this arrangement at high 
speeds, such as in a dive or with motor 
‘wide open, the airplane tends to climb. 
At low ‘as at the top of steep, 
when the plane nears a stall 
jends to assume the 
the center af preaure approaches the 
ideal position in relation to the center of 
gravity, the correcting movements of 
the airplane become smaller and smaller 
‘until the plane is stable. 


[ATERAL sabre ht etalon by 
rigging ewitha jangle. 
Do not use an excessive dihedral, how- 
‘ever, as it entails too great tip losses and 
results in decreased lift. ‘The pendulum 
action of the dihedral angle is best. over- 
come by bringing up the center of grav- 
ity. Very stable airplanes have been made 
with the entire weight of the machine 
be shave the wing, it the Seaees 
Tonka loving momo, 

‘are two gen- 
Pe Es 


with narrow blades. ‘The modern tend- 
ency is toward (Continued on page 101) 


Make your present 
home NEW 


potaa ai 
aSicartrtr teres 
‘Linslation--mone owners id Creo 


Dipts over siding ave 15% t0 25% of 
yearly fue bil 
And you'll reduce painebills, bee 


cause renuineCreorDipisare sce 
cedar shingles — weatherproofed by 
exclusive Creo-Dipt staining procesies, 


Send for photographs 
Mail the coupon below today, for 
of eld homes made new by 


aocitving "On 
phew Tiki oe lunber detec 


une gees everywhere 
reoeDipt Sra 
sec, Int on png ie Dts 


Shingles in 


aot builders forthe past 20 yeart 
The name Creo-Dipt om each bundle 
is placed there for Your protection. 


CREO-DIPT 
Stained, Shingles 


SEND FOR PHOTOGRAPHS 


{Chat [) Coveng sng, 
Bi ting nee 


covering eseoe 
Cl nesting 


Crores 


© This seat on « radio, tol or ail burner advertinement signiies the approval of the IXSTITUTE OF STANDARDS. See page 8. 
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A Santa Maria That Is Easy to Build 


How to Set Up the Rigging of Our New 
Ship Model—Blueprints Make It Simple 


By E, ARM 


All the spars can best be 
made from straight-grained 
dowel sticks. ‘The mainmast. 
will set about 3 

deck and extend 17 in. Tt is 


tapers 
to about one half that at the 
top. as do all the masts. ‘The 
foremast is 9 in. long and t 

«each 34 in, in 
diameter at the ba: 


overlap 4 1n. where they 
lashed (bound) together 


bare ig in. in 
the lateen y 


to nearly half their diameter 
at the ends. They and the 
masts should be stained ai 


‘The Santa Maria, with her yards traced fa us fora — lightly varnished a reddish 


Quarering bree, 


TELE, this i the, thd 
Wt of the story of how 
te nube what sony ovr 

ay rial sae 
ship model Iti posible to pomsess— 
the Santa Marle-it is tot too Tate 
for an 


me to begin work on a 


The hull and deck supersteuc- 
tures. which were described in the 


tained on Blueprints 78, 73 and 76. 
h may. he obtained from the 
rint Service Department, of 
Porutan Secexce Moxtutx, 250 
Fourth Avenue, New York. for 
cents, ‘They show the co 
eat detail andl haw 
complete bill of materials. ‘The 
December, 1927, “and. January, 
1088, se in hich the to pre 
ceding parts of the article were 
Published. also. are. available for 
those who wish them at 25 cents 
“The desirability of this model of 
the flagship of Columbus les i the 
fact that she is really what the 
world’s most famous vessel must 
have look ke and, not the im 
ible ship usually depicted, 
Pp a ear ae 
models as far as deseribed last 
month now have only: to make the 
pars, sails and rigging. 


‘decoration of anforgetiabie ety rown to represent antique 


‘AGE McCANN 


‘The foremast should be almost u 
pees th ‘4 
degrees, the mize 11 degrees, 
land the bowsprit rises at an angle of about 
32 degrees, 

The bowsprit is in diameter, 
tapered: it evtends 544 in, from the deck, 
‘The hole to step it is bored iuto the hull 
through the square hole in. the forecastle 
deck, close up to the right side of the fore- 
mast Have it firmly fixed and nai 
down if necessary so that it will not lift 
from the strain of the forestay. 


‘HE chainwales (the modern name is 


wale 


‘The outside edge of 


exe are on it will be necessary 
to make 96 heart-shaped deadeyes, 4 i. 
high. 34 wide and 4 thick. I believe they 
Ihave three holes euch, but it is 
possible that the original deadeyes had 
‘only one large one. ‘They have a groove 
round their narrow edges 
For the sake of brevity and clearness, 
‘few nautical terms must be used in de- 
«Most of these are 
are Tettered on the 
deawing on Blueprint 73. 
‘are defined and many are 
unabridged dictionaries, 
The lower deadeyes were probably 
fastened to the hull by chains, but thin 
wire (say No, 22 (Continued on page 00) 
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MEASURE 
YOUR.KNOWLEDGE 
with the 
POPULAR SCIENCE 
QUESTIONNAIRE 
© 

% Mowdenareornscoands of 


Jeant = 
2. ‘re the ware solid like the 
ane 


20, What simple tev will diucin- 
oleh wool from contonte 


SEND NO MONEY 


Hethin lodnyeater you 
Son, Wettte Toye 

Teccive the book and magssine 
ron ectiotoneyousrepeeens 


POPULAR SCIENCE MONTHLY 
250 FOURTH AVENUE, 


MONEY MAKING OPPORTUNITIES SECTION 83 


'VERYBODY is talking about the famous “Popular Science 
Questionnaire.” Doctors, Lawyers, Professors,College Grad- 


uates and thousands of others have tested themselves with this 
Questionnaire. In the panel is the list of questions of which the 
Questionnaire is composed. How many of them can you answer? 


Like an Old-fashioned 
Examination 

May we ask you to make this 
test carefully, reading thequestions 
slowly and giving thought to each 
cone? When you cannotanswerone 
satisfactorily to yourself, put a zero 
() beside ie. 

On the other hand, give yourself 
credit of four (4) for each satisfac- 
tory answer. Then when you are 
through, see how near you have 
come to making a mark of 100. 

‘This is like an old-fashioned ex: 
‘mination, but you will find it fas- 
inating. The questions all have to 
do with the wonders of the world 
we live in. All can be given quick 
and straight forward answers by 
any person of education. 

All of the questions in the fe- 
mous ‘Popular Science Question. 
naire” and many hundreds of 
others, have now been answered, 
for the first time, in one book— 
‘Tue Pocker Guwe To Sctexce. 

Al chat you probably ever will 
want to know about science is told 
in this one 284-page book that will 
fit in your pocket or grace a library 
table. Curiosity-satisfying facts 
about theworld welivein aremade 
instantly available to you in simple 

jon-and-answer form in 

‘uz Pocxer Guine To Sciance. 

‘You are assured of the ac- 
curacy of the answers in THE 
Pocxer Guipe To Science be- 
cause it has been edited by 


iy and without ques- 
‘any offer be fairer? 


NEW YORK 


Dr.E.E. Free, who has remarkable 

jenius for condensing the known 
Ficts about scientific questions in- 
to easily remembered paragraphs, 


SPECIAL OFFER 


‘Tue Pocker Guine To Science is 
not for sale. It is offered to you 
without one penny extra cost with 
a 14 months’ subscription to Por 
uiak SciNcE MonTaLY. 

Poputar Science Montay “ 
ries on” from where Tux Pocker 
Guie to Scunce leaves off. THe 
Pocker Guin gives you all that 
the scientists have discovered up 
to right now—Porutan Scumce 
Mowruy will give you all the im- 
portant, interesting and new dis- 
coveries of science for the next 14 
months. 

It takes over 300 articles and 
pictures every month to tell the 
readers of Porutar Science 
Mowruty all that has happened in 
the scientific, radio, mechanical 
and automotive fields. 


Your Name in Gold 


Tur Pocexr Gurpn ro Scimer ig hound 
in beau fenble abcd We wil 
ftamp your name in Z/-care gold ont 
Corer of Tp cuts Goa t m9 eta 
‘cone to you if you use the coupon below 
Fett loa ; 

‘We extend to you the Special Ofer of 
2.14 month wbscription to. Ponvian 
Scimer Money (regular price by. the 
yponth would he $3:50) wid the Tae Por 
fer Guin ro Scrmncral "8295, pus 
BS Fo Prout Seance we wil extend 
Jour rubscripson 14 months f you accept 
This oer 


eg eine 
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Speeding Up Your Lathe Work 


Hints on Tools—Centering, Facing, Threading and Cutting-Off 
Operations—Templates and Gages— Drilling and Boring 


By H. L. WHEELER 


ACHINISTS who 
‘take the lead in lathe 
yrork are those who 

and use many 


time- and labor-saving kinks. 


Maximum production, with due 
regard for quality,” is what 
counts in the modern shop, 


‘especially on lathe work, 
Every good lathe operator 
hhas his own bag of tricks. "Th 
indeed, hundreds of kinks 
well worth knowing, 
‘To the young machinist who 
wishes to’ make a speci 
lathe work I suggest as 


‘work and any special 
methods they use. 

Tt is the custom in mai 
shops where large numbers of engine 
lather are used to keep an operator 


another, If you find yourself 50 sit 
you will profit considerably by clea 
ing and otling your lathe regularly and 
keeping it in good repair. “Adjust the 
gis on cross slide and compound rest so 
that these members will move freely and 
yet have no side play. Itisa great handi- 
cap in respect both to quality and speed 
to have any moving parts bind so that 
‘undue exertion is necessary to move them, 


‘HE speed at which the counter shaft 
runs is an important consideration. 
Some lathes run too fast and some too 
slow for the work they are required to do. 
‘This can be remedied by having pulleys 


azive the maximum and minigaum. 
speeds. ‘The correct cutting in different 
jobs in feet per minute then ean be easily 
‘approached by using the various speed 

Tn op wien i pn bal sould 

‘spindle, when in open belt, 

fur cay with Hight pall by hand. If 
it should pull hard, a part power 
required to run the lathe is not being 


Setting « lathe tool by pla 


delivered at the tool point under 
heavy ents 
tc 


to handle a large variety of work ow 
the same machine day after day 
havea set of tool holders and often a 
collection of forged tools shaped for 
J operations. Whatever the design 
oF you Seton of ony alas 
an advantage to have them sharp. 
you happen to be called upon for a rush 
job, your tools are then ready: otherwise 
it may mean a trip to the emery wheel 
and perhaps a wait for one or two other 
‘men ahead of you. There are times, such 
as just after you have started a long cut 
‘on some job, when you ean step up to the 
‘wheel and grind three or four tools. New 
tool bits are long enough to have a cut- 
ting point on both sides, so that when one 
end is dull you simply have to reverse it 
"gone en bere « pejeace 
men have a prejudice against 
eet Rabies nk Mihorpon tol isso 
ten express a preference for 
tool. Tt'is true that the forged tool 


advantages in, certain cases, but 
for a large part of the work the 
toal holder is just. as good. 

The principal difficulty some 
mechanics experience with tool 
bite i in the grinding, A man 
will sovuetimes grind the clear 
ance angle with the base of the 
tool bit instead of with the base 
‘of the holder, He then finds 

nthe bit is placed in. 
der at an angle of about 

logrees, the tool bins 110 

r, in any event, nok 
Dan't forget that the 
round 


Pig. 2. A trae centerline deaw om the fheeplate 
‘Sat be tramaerred tothe work with a wurface gage 


with the hase of the tool holder. 
ez fault, have noticed is the 
practice of grinding the clearance angl 
on the face of the wheel. This produces 
an effect like the upper tool shown in 
Fig. 3, page 96, which is not the correct 
form. ‘The clearance angle should present 
4 straight lie as shown inthe lover tool 
ist view is exaggerated somew! 
to emphasize the principal defect of this 
method of grinding a tool, It clear} 
demonstrates that the point of the tool, 
where great strength is required, has been 
‘weakened: having no (Continued on pope 00) 
THER timesaving shop ideas are 
contained in the continuation of 
the Better Shop Methods Department, 
whichyou will find on pages $6, %and97, 
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The New Starrett Catalog No. 24 
rules, squares, gages, calipers, 
micrometers,—all of the fa- 

s Starrett line of 2500 and more tools 
to help you to do better and more accu- 
rate work, easier—many of them new or 
improved—they’re all clearly illustrated, 
described and priced in the New Starrett 
Catalog No. 24, just off the press. It’s a 
valuable handy reference that every man 
who buys or ures tools will want for him: 
self. 


Ask your tool dealer for Starrett Catalog 
No. 24W". Or write us and we'll send 
you one by return mi 
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Milling Square Ends on Cold Rolled Bars—Measuring Shoulders 
of Studs—A Prickpunch Magnifier—Other Short Cuts 


TLLING square ends on the 
‘coll rolled rods used on the gates 
fof elevated railway cars and 

for other purposes proved « problem in 

large repair shop until the fixture 
lusteated in Figs. 1 and & was devised. 
‘The rods are from 34 to S$ in. in 
diameter, Both ends of each rod must 
be squared, and it is important that 
the squares be milled in the same plane. 

Formerly these rods were milled one at a 

time by the use of the dividing head. 

Now 60 percent of the time is saved. 

“The fixture is composed of three sepa- 
rate housings, A, B and C, made out 
of old angle plates. The base of each is 

nd fitted to the slot in the mi 
ine table, A slot F is milled in 
to take the largest rods to be ma- 
chined; to accommodate smaller sizes, 

‘adapters like G and Hi 

Plates A an 

Dut plate C has 

dexing slide D, op 


to sult the length of rai to be machined 
and bolted to the milling machine table. 
Stradale milling cutters are set to the 
required width of the squares and the first 
cut taken, ‘The rods are then turned end 
for end in the fixture, and the indexing 
slide D is serewed in'to hold the newly 
ut faces right angles to the cut 
‘or the third and fourth opera. 
ng is done, This 
by Prank Kutolski 
=Auanerr M. Twowas. 


fixture was desig 


‘Mock ilustentd in Fig, is wee i th 
for_measuring accurately tl ¥ is apt to be dispensed with. 
different lengths of shoulders on studs. enabled to lay out the 
For example, put the small end of the 
stud Bina bole 

D that is about 015 ————— 
in. larger than it 

measure over all (505) © 
in) te Bal tha Ba | OOOO 


of the stud marked 
in a suitable hole as at |. 5 9 5 
E and measure over all 

(415 in.). Deduct F 
from G and it will give = 


ou A.—J. C, Frsien. As wa 
aa) 


AYING out and § 
spacing center 
Prickpunch marks are Fig. Mow to make aad wee « back 
Often difficult opera. for measuring seats with shouliers 


‘out from a scale by means of a scratch 
awl. It can be used on a pencil, too, for 
very fine work in laying out locations 


‘on the drawing boa 


—Hexny Saiox, 


TOOL for packing the stems of 
valves can be made from a piece of 


seamless 


ing as shown in Fig. 5. 


‘The packing is started in the usual 
way. ‘Then the tool is slipped over the 


ile being turned wth the 
ormallet— We 


HL xpeed steel is to be hardened 
jor use as lathe bits and neither the 


origin nor the composition is known oF 
can be easily discovered, the following 


method ean be 


8 small iron plate 
in such a way’ that 
the nose of each 
sticks “over the 
edge of the plate 
and is direetly 
over the hot blast, 
In this way the 
body is not over- 
heated. Cool the 
point in kerosene 
until it stops siz 
aling and d 
tool in water. While 
not a scientific 
method, this pre- 
vents cracki 
Groncr Scmuipr. 


TAD LIGNTLY WITH A 
re 
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ESSENTIAL TO PRECISE WORKMANSHIP 


* COMBINATION SET 
Catalog No. 438 


Sy 
As —~} vy) 
a 
j Y 
Ce 
+ sca rrrcn cavan 
apy 


Unfaltering Performance 
Depends On Good Tools 


} While accuracy is essential in most fine 
manufacturing, there are some industries 
in which it is vital—if an airplane motor 
falters in the clouds, for example, life may 
be forfeited. 


Manufacturers of airplane engines almost univers- 
ally use Brown & Sharpe Precision Tools to make 
the accurate measurements upon which unfalter- 
ing performance depends. 


And men everywhere who appreciate good work- 
manship will want a few Brown & Sharpe tools 
in theie home workshop. Catalog No. 30 lists 
over 5,000 items. Copy at your hardware dealer's 
or sent you free on request. Brown & Sharpe 
Mig. Coy Providence, Rel, U.S.A. Dept. PS. 


‘* MICROMETER CALIPER 
‘Catalog No. 55 


* This tool shown in 
Catalog No. 30 


[BS worRLp's STANDARD OF ACCURACY 


© THis seal on a radio, tool or oll burner 


sat signises the approval ofthe INSTITUTE OF STANDARDS. See pene 


POPULAR SCIENCE MONTHLY February, 1928 


TOOL CATALOGUE? 


YES Sin and not only this dan 
ral ratchet screw driver, bul 
whole earload of other headliners 

est saws and planes and files tha 
smade—and a lot of special tools besi 


—= 


hand some 
lapse, 


oot Eee a fare ake ha ase 
1 uae 41550138 Wad mach 4150 

the sort of things you can't pick up 
‘around the corner anywhere. 


cures, 
sothat you're sure when you 
Siytnom them of geting be 
finest tools there are. 

“And if you want some 
real cajoyment just send in 


the coupoa below for your 
(wo copy ofthis Tool Cate 
Hout. W's free, but Td 


July pay them « 
dollar or a book 
2 good an thin 


Hammacher, 
Schlemmer 


4th Ave. at 13th St. 
New York, N.Y. 


Since 1808 


(Clip Coupon New 


Tlammacher, Schlemmer Co, 
adn oo ve tag Kae SE 
also Fotos Howe 

tne 


‘Simple Build-It-Y ourself Ideas 


Bookstand and Seat—Kitchen Plant Stand 
—A Gift Gavel—Cocoanut Ash Receiver 


OUR easily 
made home 
workshop _ proj- 

ets are shown it the 

accompanying illus. 
trations, 

‘The convertible 
ookstand and. seat 
shown in Fig. 1 was 
made by E. A, Zinke, 

ichmond Hill, 


the best quality liquid 
alue. ‘Then the piece 
was thoroughly 
smoothed with fine 
sandpaper, 

thin coat 


ee Pht 


Fig. 1. A simply made bookntand that can be carried with ts com> 


ower stand and book Tau pace te place and sno ted im am emergency nea bench 


trough shown in Fig. 


F, Hardecker, of Brooklawn, N. J. to 
ch the table and “server” of a break 
fast suite used in the di is 
34 by 12 by 36 ins the legs are of the 
same wood and are in. square, tapered at 
the bottom, — Because of the comparative 
narrowness of the 

‘stand, some bracing 
was necessary be- 
tween the legs for 
stability, so a book: 


with @ flower sten- 
cil to match the Fig. 4. ‘hah eecniver 
other pieces in the with dumping tray 
breakfast suite. 
see shown a gavel, which wah 
weloped as an exercise in’ turning by 
HL. B, Kellam for ig a 
is desired to “nnake the 
piece still more ornamental 
the surfaces marked A, B, and 
C'may be covered with silver 
for other metal and. suitably 


sngraved. 
“The little novelty shown in 
Fig. 4 is an ash receiver made 
ofa cocoanut in such a way 
that the tray may be tilted so 
as to dump its contents into 
}, the larger accumulator, When 
this has been done the tray 
‘automatically rights itself. The 
‘design was suggested b 
D. Hugo, of Seattle, Wash, 
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MILLERS FALLS 


for ELECTRICAL WORK too j 


DRILLING JOBS will seem easy 
with a set of MILLERS FALLS 
Drills. Hand drills for the light 
work. Breast drills for heavier 
duty. Electric drills for tiles, 
joists and girders -- with 
power from the nearest 
electric light socket. 


IHERE IS AN EASIER WAY! 
Electrical workers find countless 
uses for MILLERS FALLS Tools. 


Do you know that the particular job 
you dislike the most can now be made 
a pleasure?’ MILLERS FALLS has 
designed a tool for that very purpose. 
You'll like the work and be proud of 
the results. 
The easiest way is always the quickest 
way. You'll work faster and better 
when your tool kit carries that new | (ale 
MILLERS FALLS tool we have made ~# 
specially for you. More jobs, better ‘Cable armor that 
work, greater profits! defies most hack saws 
‘The qualities that have made the gives in to MILLERS 
finest workmen in other fields turn to FALLS equipment. 
quickly handled DALLEEE SLES tetaaiso woe tee Wiring jobs are sim- 
F respectof electrical workerseverywhere 
wth MILLERS FALLS | FURS cor inthe story oe ove | plied wich MILLERS 
patamnaG er side construction work, and for the FALLS Braces, Bits, 
Ratchet and Spiral amateur as well. and Bit Extensions, 
Ratchet Screw Drivers | Some labor-savers are illustrated on And for all-round use 
and Automatic drills all this page—perhaps not the one you there is the MILLERS 
contribute to the ease want, but WE MAKE IT. Send to- FALLS Plain Screw 
of the work. day for complete catalog and if you 
wantto tell us your particular troubles, Peinees 
welll find the exact answer. 


‘OME DEALER in your vicinity handles MILLERS FALLS Tools. 

‘He can tell you all about them and will assure you that they are 

dependable. Complete MILLERS FALLS catalog will be mailed free 
on request if you mention Popular Science Monthly when writing. © 


MILLERS FALLS COMPANY 


NEW YORK: 28 Warren Street QyuEgIEP CHICAGO: 9 South Clinton Street 
MILLERS FALLS, GEG’ MASSACHUSETTS 
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Gencemen aloe nhc ene rl ef 
Sly yor page tnd Yoo, SEALE MODELS 
Nam. 

sales, 


Hlesdquacters for Model Maters fr 22 Years 


415 Madison Ave. Dept. ME N.Y. | 


+ A Sa 


soft) twisted around them with an eye in 
the lower end is sufficiently good. Bach 
deadeye should sit on the chainwale, and 
the lower eye should be fastened to the 
hull about 134 in, below by a round 
headed nail, placed in line with the shroud 
‘and in line with the other nails, 

‘The forward rigging has no chainwales, 
‘The “chains” are about 34 in. long and 
mace and fastened the same as at the 
main. ‘There are no deadeyes or chain- 
wales at the mizzen, 


FOE al he ezine T strongly advise 
the use of Cy a ‘as fishline; 
it looks like rope, “and does 

had 'slack. withthe weather: 


sheets of this magazine, another two 
thirds of that, and the finest half of that 
again. ‘The latter may be stained a 
much lighter brown. 

“There should be 18 
‘main shrouds. but the | 
three forward ones 
may be omitted. 
‘They will, of course, 
be of the heaviest 
cond, The fist pat 
(pendants) goes" up 
one side and down | 


hhve to construct th 


the other: the others 
‘around the mast- 
‘and down on the 
same side again, 
starting with the fc 
ward pair and alter- 
nating the sides. Cut 


will be the usual 


Caplan, 


Nerl—A Model of the 
Mayriower 
nt yee 
EP ata 
Sow pee 
Baeeae 


will begin in an carly irswe. There 
‘upplement 


‘gone back to original sources 
data and has created. model 
is thoroughly authentic and at the 


nta Maria Model 


‘when all are on, bind them firmly on the 


mast. . 
‘The frst three (forward of the chain- 
wales) are temporary, and have double 
blocks in their lower ends, connected with 
thin cord lanyards to single blocks fas- 
tened to the hull with short chains or 
The others set up by lan- 


ower deadeyes, ‘The ends of the shrouds 
are fastened to thei 


all in one line conforming with the 
sheer ofthe ship, ‘The centers of the 


upper deadeyes should be abot 1 in 
we the lower, 
‘The forward shrouds are rigged exactly 


the same, but with a shorter drift between 
the deadyes, “There shouldbe five on & 
side, 

‘The mizzen shrouds set up with double 
and single blocks, the forward pair com 
to the after end of the chainwales, an 
the ote thre aside t staples about 34 
in. below the top of the bulwark, to whic 
they are fastened by thin cord or wire. 


TG heck fe the seng, said ses nearly 
all the others, are just locks 
ei wood with holes bored in them ad the 
‘comers rounded, one hole in each direc 
tion, oF in the ease of double blocks, two 
hholes together in one direction and one 
in the other. ‘The sizes are determined by 
tthe holes that have to be bored in them 
to take the cord, Keep them as small as 
possible, 

‘The mainstay should be three 
the heavy cord twisted It 
starts above the shrouds and ara 
heart turned in the other end, to lie at 


the foremast. From there it sets up, with 
‘a lanyard, through the forecastle deck to 
the stem. 


“The forestay sets up with a smaller 
heart to the bowsprit. 
“Model makers will be glad to learn that, 
ratlines would be incorrect for the period. 
In place of them 
there is a Jacob's lad- 
der, abaft the mast. 
‘This is easily made, 
First make some 28 


thet 


ach pairamply long, | some four tlt any come 
Soe ee ‘direct. Because 

aeiite wk eco its pi re inde in 

nding. slip it over | *ificance, the model will appeal step 

bes tower | Giiefo inners and experteneat Reiko sees 


position shown, and, | "del makers 
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Yes, you car—saybody con make « lot 

Of fancy tight 2€ home, and whats 

tot; have real fon dong i We show 
nt how We farish complete owt 

Tor‘ workand give you ths b 

iment of giftwates without exes charge, 


(of cay a digued plan br mbiog mer 2 
Tome Oem hi promi. Sel caps, 
‘Book and Pan ae Fre 
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FREE of extra cost—Send coupon for de- 
tails of our amazing new plan. Ie tells you 
how to get a big assortment of giftwares 
worth $63,10—24 separate articles—with- 
out a cent of extra cost. 


Mex and Women Earn'l0 150 
awe inti: ese artistic 
objects i this Easy Way 


‘A business of your owe. $100 $508 week, Your own gifts for frends at wholesale prices 
Fornishings fae your home. Besutfal imported are wares, The aditation and envy of all 
"is. All this cam quickly be yours. Whether man or woman, you can learn the 
@ of Artaraler right i your ows howe 

40 draw. No experience required. We show you everything 
and tell you the secret of Fireside’ famous “Three Sep Method.” “Almas overt YOU 
find youre decorating bexutifal, excloxve Fireside Creations. And the best thing is Ghat 
You Can work either spare time of fll time There is no limi to the peoSts you can make. 
i our new plan we furnish complete outit and give you a big assortment of iltwares 
{ecco ena charges. When you pine them sr we show you they have 4 value of $8 
No entra cont for any ofthese things. This ateres you a good peo anda big stare without 
You doa't do any peddliog or canvassing. When you have decorated you fis gift asort- 
spent, we show You exactly how to dispose of ie at prot. From then on you can make 

Krom S10 to $yo' week as many of our members Jo. 
FREE Navi SQUnON FoR IDEA BOOK ON DECORATION 
HOW TO GET GIFTWARES WITHOUT EXTRA COST 

of this 


praenr eare aoreae obra meer 
Shing ta Esa oe) You areas culigcnd lo ony soy bo eanag bor tit book DK on 
mire 
FIRESIDE INDUSTRIES, INC. 
Dept. 5-B ‘Adrian, Michigan. Soon 
Mail CouponiToday/ Ay, / 


FIRESIDE INDUSTRIES, INC. 

Dept. SUB, Adeian, Michignn. 

“el meow ge) Bi Ameren of lores Compete at 
cnr a mari () Pee of Fre Mewberhip Pen x prot 
Sihisgon ery hae. Lam liga i ny way td thi orn 


eta wil oad) 
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Pipe Smoker Hunts’ 


Two Years For 


Right Tobacco 


‘The good old maxim, “If ut fist you don't 
succeed, try, try again,” evidently applies 
to tobaceo a well as anything else. 


Many a man has quit trying after a few 
different. brands haye failed to give him 
pipesmoking satisfaction, Here's the 
‘tory of & man who persevered until he 
found the kind of pipe tobacco he «pent 
two years searching Tc 


Larus dere. Con, 
Kien Vas 


Gentlemen: 


‘ore tan ie 
hae fort. er, looking arom. an 
lzrworth practeaiy anywhere. eren 
found outa the ake pete Dulin where 

rahet s cmmbination 


any 
E 
fs 
& 


Four pie 
T always thaght hens ad Deters were 
poy ‘soil 


‘To those who have 


never tried Edgeworth, 
we make this offer: 


Lotus rend you 
free samples of Ealge- 
‘worth so that you may 
put it to the pipe test. 
1f youlike the samples, 
you'll like Ealge- 
worth wherever 
and whenever 
you buy it, for it 
never changes in 
quality. 


Write your name 
and address to 
Larus & Brother Company, 10 8, 2Ist 
Street, Richmond, Va, 


Wo'll be genteful for the name and ad- 
dress of your tobacco dealer, too, if you 
care to add them. 


‘Edgeworth is sold in various sizes to 
uno Sal mms ol poses 
‘Both Edgeworth Plug Slice and Edgeworth 
Eyed pel noma re 
‘pitas te anos Koh 
jing 4 pound, and also in several hendy in- 
Pe blarony 

Only ne Rb 
(Sri Esra 
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A Santa Maria Model 


(Continue from pave 80) 


sails are fastened thin cord and bead crow’s- 
feet. ‘Those leading abaft are called martinets 
and thowe forward bowlines. At the botto 
‘corners ofall make loops in the cord or sew on 
Tittle rings. 

‘The yards are held to the masts by parrals. 
A turn of cord will serve for this, but the cor- 
rect inethod i to use rollers (beads) and hat- 
tens four rows of five beads and five little 
battens) to keep them apart, with thin cords 

rough, both beads. and attens, “This 
shown in a iveprint 75. 
Talyards are used to suspend the yard 
“There should be two of heavy cond at th 
hitched to the yard near the middle ans 
through blocks lashed to the mast, over the 
‘shrouds, then down to double blocks, which are 
‘connected by thin cords to other double blacks 
fastened to staples in the deck. 


HE yards are kept horizontal with top- 

Bing lifts two to sie atthe main ad 
‘one at the fore. The cords are tied to the yard, 
‘paw: through single blocks und hack ‘ta the 
‘yard: from the’ 


through masthead blocks to the deck ani cords 


leat from: the ‘clews. through blocks lashed 
‘wee the yans to the deck 
To the lens ay corde ane Bit, one 
part leading aft to «large single block to form 
‘sheet nd te ote forward fo the tac; he 
om tack goes through 1 hole in the forward bule 
fe Narkland ack through another ble tenet 
this ad then forward to form the fall of the fore 
he thet its end being fastened to a sapte beneath 
tnast and siaples nthe two holes. Aste piece tay be 
the deck s0 ght. Apart of luc! to the bulwark where these holes Comey 
the ladder appears in the lustration above. falled w chestee. ‘The fall of Ue tai set 
“The top must ‘Cut a round arts fom « bol in the bul, abaft and below 
piece thin wood 13m in diameter. Arvund the chalnwae, and pases hac tos bef the 
iieghue a pice of cardboard, 90 that it Hares after bulwark: “There will abo be a sigle eavy 
‘out as shown ann i 4 in high. ‘This may be cord from the cew of the bonnet leading at. 
painted antique rel cimcrst_ "The main brace pena rm the 
‘and may have thin spline moldings top toa lasge block and its fll comes from a staple 
te otton Teas‘ he Inthe sent to fate alto hl inthe ater uloark 
the mat very smugly wher tron the ‘The for brace pennant isi but shorter, 
"There another oblong bole sbaft ths, and it fall leads feom a bolt in the forechains 
‘hive staples ate set in Use botton to the post upholding the cow brilge om the 
“The top should also be fted with a top- opposite sie of the deck. 
crane for hoisting 
so fiting materia 
Yo sock 'as arrows and Dut smaller parral: single halyard; an 
EZ ‘ones. ‘The crane iva elaborate crow foot lading to the mainmast 
Scurved piece of wood hada singe or double sheet to shart oom 
failed to the Boor of extending over the stern, and a tack made fast 
he ‘© to.the main rigging. 
the The main 


Smitve provi for recfing laced 
Pei camves ook be FE stched 
present 


lis ‘by coat ds 
rape ng Kea 


Tables ce thre parts of the 


the sails also should together, or other heavy cord; 
makes @ good base color, with itched to the anchor rings, the ends 
streaked in ‘being glued and nailed inside the hawse pipes, 
strained touch of green and perhaps. ‘aft. 

Fasten the sil to Of the forward anchors are lashed 
brown thread or thin to staples in the cow bridge and their stocks 
hitch, which is: the jing. The after anchors are 


(Continual on pave 108) 
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Blueprints for Your 
Home Workshop 


ADE, ONE of the blueprints listed 
‘below ean be obtained for 25 cents 
‘The blueprints are complete in them- 
selves, but if you wish the corresponding 
back issue of the magazine in which the 
project was described in detail, it ean be 
had for 25 cents additional so long as 
copies are available. 


Sclence Monthly 
th Avenue, New York 
Send me the blueprint, or blueprints, [have 
‘underlined below. for which T inclose 
‘llars 


hail 


Petia 
the “Handle mu 
"Yankee" 
wok the uid 
1 Screws 


Up or Down is the same to 
thie” worl famous = Yankee” 
Spiral Screweriver, No. 130. 
Jeet peal The oping in dle, 
th the “Yanker™ Spiral does 

ie work for youmand "saver 
your time 


Make sure you get 
a Genuine 


“YANKEE” 


= CERTAIN—Look for “YANK 
on the tool. ‘That is important because 
your protection against imitations. 

rhe name “ YANKEE” on a tool means the best 
tool of its kind on earth, Each “Yankee” part is 
made only of the finest material and finished with 
‘ankee” precision. ‘The ingenuity of “Yankee” 
design is unequalled. * Yankee 

cod in the end because of their 


i 
1S: Workshop 
Te; Intatd Beadle Cabinet 
17, Gedue Chere 

hon 


Te 


= | up for years under hard service. 
ge Be Drive screws the quick, easy way. Use““Yank 
et | Spiral Ratchet Screw-drives 
4 = ‘Yankee” No. 30-A, Medium Size—The World's 
ie | Standard Spiral Ratchet Screw-driver. 
Mar: | Heavy Pattern. No. 35, Light Pattern. 
ont | No. 130-A, No. 131-A, and No, 135 have Spring in 
ae | Handle. 
won & Besides Spiral movement all have right and left 
HES BH BE| ratchet and rigid adjustments. 

a ‘Some other “Yankee” Tools: Ratchet Bit Braces, Ratchet 
to, 27 se | Brat and Hland Drill, Automate Ped Bench Drs, Auto 
Sot ase ‘Vises with removable bate rene 
Gt, ase 

| Best Dealers Everywhere Sell “Yankee” Tools 

BoE) Bitte Yankee” on the tool you buy meant the 

Zz = Sency and durability. 

= = < Write for Free “Yankee” Too! Book. 

Bo Ti tet ite oat ever fig et. 
Fo, ie Mysette Siri malig wor cr aod gece 

a i gs Noxtm Buos. Mro. Co., Philadelphia, U. S.A. 


“| “YANKEE” TOOLS | 


‘Make Beller mechanics 
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Pracr ICAL Booxs 


‘THAT WILL 


RAISE YOUR PAY 


WEITTEN incasy-to-understand 
non-technical language these 
books will help you in your chosen 
trade, Every book is an entire 
course of instruction condensed into 
fone volume. Thousands of men have 
used them to increase their pay. 
You will find them full of informa- 
tion and ideas that will help you 
raise your pay. 


Painting and Decorating 


ome Cre Deak of Hore Purishiog 


Ae elias 
pera aia 


Sere Caicces‘sfBtam an ond 
Wire Bechet 8 


Carpentry Books 
Mod cary gos 
Hasire ir 
‘Rinker Pramtne 

se 
io 


Electrical Books 


; Melading Automatic Switching. 
M86 eather 


"eens 
Bi Se eel 
Armature and Magnet Winding 

Saar HB 


CHECK 


—the books you want and mail 
today with your remittance. 

We will send you the books you order on 
‘our guarantee that if you are not thoroughly 
‘ated with them we will return our 
money. 


Poputar Science Monraty 
250 Fourth Avenue 
New York 


Popular Science Monthly 
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THE SHIPSHAPE HOME 


Getting More Heat from Your Furnace 


By Onvinte H. Kees 


“FP OUR furace fale todo ite du 


Cay be the fault of the farunce, oF 
may be yours. Provided the heating 
plant is reasonably well suited to the 
fine, location and’ constraction of the 
house, a little extra effort should enable 
you to “force it’ when the worst cold 
Fiaps deacend. “Youesn make certain of 
Tring sble to do (his and slo steadily 
reduce your coal bills by the following 
tnethod’ just as I have done: 

“ee Tat the furnace fr inalated to 
restrict radiation in the basement. Of 
the total eat uns released from coe! 
burned in your grate, only about # thir 
say be reaching, your rooms, Sever] 
years ago the U. 8. Bureau of Mines 
found that the average of many tests 
‘showed only one quarter effective for ac- 
tual heating. ‘The engincers found that 
half of the lost heat unit with the 
waste gus wp Ihe chenoey, while the 
— were distributed anne in 
covered fring ‘and “dirty 
fioce Wale © certain eotont of too 
heat in the basement helps to keep the 
fist floor warm, anything more is dead 

“If your furnace is not clean, it may 
tot oe giviog you ball the beet thet i 
should. The from accumulation 
of soot and ash dust are so great that it 
will well repay you to clean the furnace 
i 


Mat Tatvas of about two month, in 
the heating season, let the fire go out and 
clean the radiator of a warm air plant 
(the top seetion around which the stoke 
‘pases to flue). A'method that usually is 
‘atisfactory is to remove the stovepipe, 
insert a garden hose with nozzle set to 
throw a fine spray, and sluice the dust 
‘out, catching it with a pail as the diety 
‘water pours out of the flue opening. Push 
the hse inside and around the radiator 
‘on cach side. ‘This will remove the dust 
tad tot." Thean be done half an hour 
a soot from the stovepipe 
by pushing a gunny sack tied to a stick 
through the sections. 
SN THE summer every part of the 
ire box, radiator and flues should be 
thoroughly scraped. ‘Stiff wire brushes 
are used to remove the soot and dust 
from inside surfaces. Clean the. warm 
ing with the vacuum cleaner. Con- 
siderable dirt settles along the bottom of 
thee pipes after « few months, which 
the first hot fire will stir up.” 
Parenthetically, the writer has found 
that ch of the das ausane ca be 
saved by sprinkling’ the basement floor 
regularly, and even the walls and ceiling, 
with the hose and ne spray. ts 
Convenient to Keep a short piece 
connected to a tap near the furnace for 
lasing the dust before removing ashes 


Aight wetting of the coal alo helps to 
yy the dust, but do not forget that e 
pound of water in the coal must be 
evaporated before the coal will burn, and 
the efficiency of combustion is reduced 
wy that much, An old vacuum cleaner 
‘useful for cleaning the basement. In 
ities an old cleaner often can be pur- 
chased for from five to fifteen dollars, 


“EZOT air furnaces sometimes reach 
their limit in very cold, weather,” 
the heating expert continued, “and if the 
whole house is being heated, no room will 
be really warm enough. By cutting off 
some bedrooms and unused rooms during 
the mornings, more heat ean be thrown 
into the main living rooms. In the after- 
noons or toward the end of the evening, 
the fire can be well tired up pat of the 
living room cut off, say hall an hour 
before retiring, and the heat forced into 
the bedrooms. During the day, if the 
living rooms ‘become overheated, they 
‘ean be quickly cooled by. openi 
bedroom registers, As a rule, itis better 
to operate the dampers located near the 
furnace, thus i 
radiates from 
“Many localities.” said another com- 
bustion engineer of my acquaintance, 
“have soft coal from local mines, which 
can be burned satisfactorily, “Buy the 
steam coal with the highest heat units 
per pound, but with the lowest ash and 
maistare content: Of the thre, the ad 
percentage is of least to 
Ewrve percent. ‘Keep the stent ‘soa, 
which is rather fine, entirely separate 
from the egg-size lump coal used for start- 
ing fires. ‘There is no object in burning 
‘coal larger than coal at any time; 
Tumpecoal costs decidedly moreand simply 
delays your fire until it has broken down 
intoa burnable size, A ton of starting coal 
should be enough for three or four tons 
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More Heat from Your Furnace 


(Continued from page 94) 


fire from time to time, Heavy charges 
of coal will dampen the fire and distill 
gases, which go up the chimney before 
igniting. Occasionally it is necessary to 


arched 01 i underneath. 
A. good is necessary to ‘coke’ a 
‘soft coal into a solid bed. 


AL-GAS explosions are 

ter, but quite avoidable, 

y distillation of the coal 

with insufficient air, oft 

layer of ash having accu 
Thi 


tp the fre 
of air for 
ing, howe 
Eicon” comb be aided by 
leaving the lower drafts almost closed 
after a good bed of ‘coals has been ob 
"The explosions are usually not 

fil the house with 

alto tend to loosen 


up the ee ‘cast-iron furnaces 
‘A cold winter, with many’ red-hot fires, 
will Usually’ cause the cement between 


furnaces to crack and 
ng smoke and gases, as 
‘as ash dust, to seep into the warm 

dup into the house, ‘To be on the 
side, it is desirable to have the fu 
nace taken down and thorough 


joints of east-iro 


ng upon the climate and 
less properly installed 
ystems probally wastes from 
twenty-five to one hundred dallars worth 
of fucl a season. This would pay for the 
services of a competent heating engineer 
the first season and be a “pure velvet” 
saving for every season thereafter. 
Although there are modern improve- 
‘ments in home heating. such as aut 
atic oil burners, a good many of us will 
continue to burn coal for a long time to 
come, and the more we apply ourselves 
to the improvement of our heating sys- 
tems, the better it willbe for our pocket 


to dry before 
ek. The soap prevents the 
‘becoming ingrained in the 
pores of the skin. 


The Shipshape Home | 


of steam coal can be added to the | 
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To Men 


“From Missouri” 
Let Us Show You 


That what we claim for 
this unique shaving cream 
is based on scientific fact 


> 


10 Shaves FREE 
Mail the Coupon 


ie feeling like a million, 


fs that sett 
Palmolive Shaving Cream, 

It's our policy of givine the 
first cen shaves free, to PROVE, 
its supremacy, 

ond, the word-of-mouth adver. 

tising for it, a3 one man tells another—in 
clubs, in Pullmans, on the links. 


‘The ideal shaving cream 
1. Multiples iself in lather 250 times, 
2. Softens the beard in one minute, 


3. Maintains its creamy fullness for ten 
minutes on the face. 


Strong bubbles hold the hairs erect for 


Hundreds of thousands have 
made this free test 
We say “Don't buy 


us prove our ease. For we Know che cutting 
REKeo Palmolive Shaving Cream 5+ Fingater-fleets duc to palm and olive 


‘Sixty years of soap study stand behind 
ic.” Years were spent in our labor 
trying one formula alter another. discard 
Ing them one by onc. Success finally came 
alter our 13oth test 

Here are the five exclusive features we 
claim for Palmolive Shaving Cream. See 
ifthey are not what you've always sought 
for shaving comfort 


Now mail the coupon 


We take the risk—not you. We under- 
take to please you. . to win you inten, 
shaves, Give us the Opportunity to prove 
‘our ease. The coupon ts for your conven 
ience—to prevent your forgetting. Won't 
you use it pl 


THE PALMOLIVEPEET COMPANY, CHICAGO, ILL. 


10 SHAVES FREE 
and a can of Palmolive After Shaving Tale 


Sepsis eer jour naga gad advo and mall wo Dape, Boga 
Palepive you lon Se vena - 
RESETS Wala seid nares Palmstive, Milwaukee, 


‘hem to you. Clip the coupon 
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When there is really hard 
work'for a pipe wrench to 
do, wise workmen call for a 
TRIMO. 

TRIMO'S mighey gri 
never gives in and TRIMO 

rugged construc: 
tion eliminates 
danger of breake 
ing. The TRIMO 
steel frame reine 
forced by over: 
lapping sie Toes, 
andthe drop 
forged steel ‘han- 
dleare more than 
a match for the 
stiffest pipe. 

‘As foe ween fost = 
member thee ail 
TRIMS. paces sre 
replaceable, includ- 
etic tamun ser 


TRIMO 


TRIMONT MFG. CO., Inc. 
Roxbury (Boston), Mass. 
America’s Wrenth Makers 


Speeding Up 


Your Lathe Work 


(Continued from page 84) 


support, it will quickly break down if it 
hat hard work todo. ‘Phe sceond tool will 
last much Tonger,” with a consequent 
saving of time, but 3t can be produced 
only on a straight face or with'a special 
tool grinding machine that passes the took 

‘scrous the curved 
surface of the 
heel with are: 
Sprocating verti 
el wotiee. ‘Tels 
FS when 
finding a'took, to 
Tough it down’ on 
the’ face of the 
wheel, but the 
Gearance should 
be afterwards 
straightened out 


WRONG CLEARANCE 


‘on the side of the 

RIGHT CLEARANCE heel if the grind. 

Fig. 3. Thecearance i done by 
Atould be stenight 

‘All work to be 


done on centers should be accurately 
fect panty geigernd 
machine in the shop, it is almost always 
‘a saving of time to use it. 

After the centering is completed, the 
first operation on the lathe is to face off 
the work. On short shafts or cylindrical 
work a hall center may be used to ad- 

region nee 
ie teal Gog where it is = 

practice to expensive speci 
tools and ‘the lathe man may take 
eee Seles cee 


wena 
b—s 


‘of the foreman, to make a cheay 
{template to increase the apeot 
juction. 


: fenced lathe hands often make 
‘all sie blocks for setting thet calipers 


Length rods and templates can be 
quickly: made for the average job from 
scrap pieces of cold rolled steel and sheet 
metal. They can be used in checking 
boring and inside turning operations, as 
well as for shoulder measurements. 
Small size blocks are useful for setting 
calipers (Fig. 5) or for gages when turn- 
ing work having shoulders and two or 
more diameters. These may be made 
from standard sizes of cold rolled steel, 


than by using a scale, 
Tt is possible to use a size block instead 


of a caliper in gaying the diameter of 
Srork being turned. Tis i lustrated in 
Fig. 1. In order to make effective use of 
this method the tail center is made to 
some standard diameter, as .730 or 1.000 
in, and on lathes in’ proportion, 
‘This diameter should run straight instead 
of apering. a8 shown in Fig 4 
spose ‘you are turning 0 or 100 
jeces of duplicate sbafts that are to be 
inished on the grinder to 134 in. In the 
rough this diameter possibly will be from 
015 to .020 in, larger. All you have to do 
is subtract the diameter of the tailstock 
center from the diameter of the work, 


for the grinding allowance. If the job has 
more than one diameter. suitable blocks 
tay be used for all. ‘he point of the 
tool, which is presumed to be set, on 
center, is then brought to bear against 
the block with just enough pressure to 
hhold the block without slipping. Remove 
the block, start, the feed, and your diam- 
eter will come right every time. No time 
will be lost in trying each piece with the 


TTS method of gaging is, of course, 
recommended only on work where 
few thousands one way or the other is not 
important, such as work that is to be 
ground and work that is to be left rough. 
Te may be used to advantage, however, 
forall roughing cuts. “ 

‘utting threads and cutting-off opera- 
tions give the lathe man more trouble, 


perhaps, than any (Continued on page 97) 


© This seal on « radio, tol or cil burner advertisement signises the approval of the INSTITUTE OF STANDARDS. See page 8. 


February, 1928 POPULAR SCIENCE MONTHLY ” 


| throw ‘the 


Speeding Up Lathe Work 


man more trouble, perhaps, than any 
other work. ‘Thread tools, to give the 


: | 

"ro get n smooth ja 

time on tough steel, use pure lard } 

cil mixed with sulphur, | 
In threading cast iron, 

the metal to crumble is often caused by | 


ufficient tool elearance or a dull tool. 


F YOU are cutting « long thread, 
Tira ict oi cn aby 
Owing out the nut at the end of 
cut and running the carriage back by a] 

hand. M. modern lathes are provided | -—~ daythin, Symphony or Soprano 
witb» dal adeetor that makes the tek | — 
Sreatehing the thread spe nd cw 

thes without th ata 


Whatever it is that Radio brings to 
your set you can get it crystal clear 
= and undistorted with the 


CARBORUNDUM 


Stabilizing Detector Unit 


IT gives you pure, natural tones 
with the necessary volume. Can 
be used on practically any set. 


positions of 
riage back to the starting 
a eut-off tool, run 
possibl 
where the 


‘tal Uh 


Uae it ents freely 
feed. This common practice to handfeed 
‘Leutof? tool, aud itless the work fs well 
Aupported the hand feeding method is 
rater, ax it iw frequently tecessary 
when making deep euts toclear the sot of 
chips. 
When turning shafts 
having two or more dias 


YOUR reception will also be improved with 
the Carborundum Grid Leak. A dense 
solid rod of genuine Carborundum, Assures 


other work 
ters, you ean 


save tine by using two oF more calipers. : u 
When chucking # piece of work, Uh uninterrupted flow of current. Unbreakable 
jaws should be set approximately to the 


—cannot disintegrate. No chance of minute 
the noisy arcs. 


Tough position before placing th 
Measure the outside dia 
‘on the chuck face as 
ny the jaws, 
SURFACED ot i 
sastings are often difficult to 
k. All jaws 
IMd have # good bearing on the work 
it is possible to make 
0 chip a flat spot 


Carborundum Grid Leaks are tested at the 
maximum operating grid voltage, namely 
5 volts, and Resistors at go volts. 


‘Gn Laas 


bearing on 

‘A true center line drawn on the face. 
plate w as a permanent aid in 
quickly transferring center lines on the 
work before it is removed from the lathe. 
When you have to place a center line on 
1 job it is necessary only to set the point 
‘ofa surface gage with the line on the face 
plate, as shown in Fig. 2. ‘This is a time 
saving kink for tool and jig makers who 
tiust have accurate center lines on the 
work for subsequent operations. 

‘When it is convenient and feasible, the 
tuilstock center should be run axainst the 
work revolving in the ebuck. This 
steadies the cut and allows maximum 
Feeds and speeds to be used without 
danger of disturbing the setting. 


Fun Youn Destss on Serr Dinzor 
Wriefoe Our Host Up Hock Pa | © 


Tne Caxsonexnene Contraxy, Niscana Fauts, NY. 
‘CANADIAN CARBORUHDUM C0., LTD. MIAGANA FALLS, O%F, 


The Detector Alone is $1.50 


REG us PAT OE 
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1819 ORIGINAL, 
SNIP 


Forged Steel 


‘The PEXTO Trade- 
mark identifies our prod- 
ucts. To you it is a 
mark of quality—to us 
‘a mark of responsibility. 
It is backed by over 100 
‘years of tool making ex- 
Perience and assures you 
that you are getting a 
tool properly designed 
and made of best mate- 

s. 


‘The PEXTO line con- 
sists of Braces, Bits, 
Chisels, Hammers, 
Hatchets, Pliers, Prun- 
ing Shears, Screw Driv- 
ers, Squares, Snips, 
‘Wrenches, and many 
other small tools. 


PEXTO Tools are 
carried by practically all 
progressive dealers. 


Write us for Booklet 


‘THE PECK, STOW 
& WILCOX COMPANY 


Southington, Conn., U.S. A- 
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A Pirate’ 8 Treasure Chest 


wed from page 77) 


‘The decorations may sateeeee 
linoleum or even well-shellacked heavy 
pasteboard if glued in place before any 
Shellac is apphed. 

indeed, to 


It is quite possible, 
a the desired effect of ax 


amish and boiled ol) or plastic paint, 
fany case, the presence of the antique 
nailheads is an important factor in carry- 
i ‘out the illusion. 


making the chert cok he sen 
and the ends E, 3 
Note that Band & 


Cut the ti in. thick decorative s 
fit them to the chest itself as you pro- 
ceed, and fasten them with antique up- 
holstery nails. It must be remembered 
‘that the handle pieces 

by 134 in, by 744 in, and N, he by 24 
by 214 ‘in, have ” purely” decorative 
functions and are uot intended to be used 
in lifting the chest, as the material would 
not stand the strain involved, ‘The 
hundles should be fastened to the chest 
with nails or solder to prevent any one 
from trying to lit the filled chest by 


fare 4 in. wider than required, which 
allows for making the saw cut AA and 
fitting the joint. Cut off the comers of 
the ends E at ‘as shown to re- 
ceive the tops D. Plane the top edges 
‘of the sides B, setting a bevel by: the 
angle of the sketch shown by the dotted 
Tine marked LIT between B and D_of 
Assemble B and E, using 
ixpenny finishing nails; drive them 
Slantingly. being careful that they do not 
penetrate into the place where cut AA is 
to be made. 
Plane the lower edges of BE so the 
A, 18 ty 2h fa wilt clots 
and nail ié in place. Bevel 
tops € D and glue and nail them in place, 
driving sixpenny finishing nails into the 
ends and Igin. No. 13 brads into the 
angular. joints, Plane all surfaces flush 
and sandpaper with No. 1 sandpaper. 
‘Make the saw cut AA and fit the upper 
nd lower parts of the chest together, 
it 24¢-in. iron or brass butts (hinges) 
with the entire rounded portion of their 
backs projecting beyond the wood of the 
chest. A suitable chest lock with an old- 
fashioned hollow key should be fitted. 
Select a lock in which the key is placed as 
ow as possible. 


section A. 


enough for actual use, but handles su 
as are commonly sold for chests. should 
not be used unless they are treated to 
make them look thoroughly antique, 


print No, 78. Make patterns and place 
them upon the pieces from which the 


scrolls RS TU are to be cut so two 
may be made from each piece, Mark 
around the pattern careful h pencil 


or scratch av, and cut with knife, seroll 
saw or shears. If of soft metal, they may 
he placed together in pairs and sawed on a 
band saw. Smooth the edues with files or 
emery cloth to correct. inaccuracies and 
remove burrs, Place the scrolls in their 
exact location, bend them ‘oa thes 
pass around angles, and fasten with 
antique nails, Hold the feet in place 
with screws, or use plate easters, 

‘The decorations may be fitted and 
fastened temporarily upon the chest, 
then removed, and the chest itself 


stained, filled and finished as desired, 
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A Pirate’s Chest 
(Continue fom page 86) 


pe ck cee 
tage pemacat, Moree ca 
vie es oe 
or 
PO is perpet epg 
Pea ae a 
abe ree 
a 
ee oe 
inp ceo ear hn 
mitt caaraugtl aefecadte 
hhasp back onto tl py ees 
Ro a als 


INISH the woot with dark oak, stain 
followed by dane paste wood filer, which 
ust be well rubbed off cross the gain as 
foun as it becomes fat i color and appears to 
fedeving. ‘When the filer b bard, apply two 
Gf three coats of shellac, rubbing each with 
SA sane. ash wf was It 
ferred, two coats of bru yer ay 
Peuned over single coat of thin shellac 
"The. decorations nny be treated with 
‘copper, brome of other metalic 
tral color when. fished ike 


tinber pron 
antique efoto . 
ft rub ost 

Shaves to dy bard.” ile poder roten- 
‘stone dusted here and there before the finish 
is thoroughly dry wil end further antiquity to 
Athan rupee type of chest i lstrated 

Tore rung type of chest is 
in Figs & page, Ofc It shouldbe n moat 


"The soe 
(0 fn Being allowed for ft 


Mier avn) hy 8S Gene x fg) 


POPULAR SCIENCE MONTHLY ” 


lou know 
the result 


Shaving is Smoother 
Small-Bubble Way 


Razor-pull banished. No more 
sting or smart. Off come 
whiskers clean and smooth 
when beards are softened thi 
scientific way. There's a big 
difference in shaving creams 
that you can prove by test «++ 
see offer in coupon below. 


oe 8 


F you think all shaving ereams at 
Tio ae 


nt daily. 
No other shaving cream is like 
Colgate’s. No other ean offer you such 
unique revults. 

It is, we believe, the 
ultimate” attainment 


rroved principle that 
troer, and ot 'o0p, be 


the real softener of your ready for youe raz 
beat ete ater ‘Thus your whiskers 

a is come off clean and 
desigoed toabsorb more No razor-pull. 


(0 acientibcaly stinging and 
i. Twiceover shaves 
ren't needed now. Your 
ice feels clean, fresh, 


smooth, invigorated throughout the day. 


Roessiaiesccnms 3 
rie coos a ths bows gf Your bo You be the judge «. for 7 days 

Goodby, Rasor-Pull pigs tat weabiyen tombe stat 

Well’ dathy send 4 Tay tal tbe of 


Cage sony arid, Compare 
ge share ram in yourbatroon now. 
Please at out expense, 
‘tacky aay, Asanextra dividend we wilalso send: 
hen lions of tiny, moistare-lnden _asample er of Cait Tale for Men. ry 


bubbles seep down through your beard... it after shaving. Mail coupon below. 
| nts & Cong E 
BEST Taner FREE OFFER 


Pose nnd re FREE spe of Clg’ Hap Shave Coram. Ab 
epic often a for Se 


oe — 
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Tr YOU take pridein 

your tools and your 
workmanship youowe 

it to yourself to own a 
Maydole Hammer. 

Head press-forged of 
selected tool steel; 
handle of clear, sec- 
ondgrowth, air-dried 
hickory put on “for y ,- 
keeps;” and that mar. 
velous Maydole 
“hang” —there’sa life- 
time of service in this 
truly fine tool. 

Ask your dealer to 
show you the style and 
weight you prefer. 
Write us for interest. 
ing free Pocket Hand- 
book 23 “B.” 


Bw . 
Maydote 


Hammers 
‘The David Maydole Hammer Co.Norwich NY 
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a 
“EE 


F; 
i 


Smooth and sandpaper the atin svt 
Saas eee 
Pgh gee 
faa poe 


: 
i 


i 
: 


other 
‘cvincide 
to be 
thea 
however, the 
fastenings sould be toed at 
the outset: for example, fit the corner pieces 
lengthwise straps, most of which 
may be fastened at once, for the vertical straps 
iny upon them. ‘The splayed vertical straps at 
the joint of the chest und the spade shaped 
caus of the hinge straps may be heated and 
the three hasps 
yaad the curved top oly wis 
top straps and. the curv ‘ 
‘Nib twit the top of he op 
‘These curves may be cut from a 12 by 12 in. 
also the curved strip at the top of each 


gre the end pieces the in ect 
1. The curious spacing and bending ofthe I-i. 
straps at y should be carried out, also the 


A Pirate’s Treasure Chest 


of finishes, but for the sake of uniformity, it 
is well to give all the ironwork of the chest a 
coat of flat black paint. The high lights are 
then brought out by" the use of emery lath 
sel wool atin protective, eat of alle 
nish is applied, if desir is will give 
1 pleasing illusion of old age 


HE design shown, in Fig. 9 suggests a 
Tee Stan te ta ntact tt 
planned to meet the nea of thowe wo wish to 
te stock forgings. ‘While the sketch suggests a 
tmethod for the adaptation of these Torgiys to 
ce of the aye isi th cet wer in, 
i ‘rap forgings would ft as well or 
fetter inet te dat 

ting form aad 
form to one's needs, In any 
stock forgings must be ct tot. Tn trnial 
design on the straps is known asthe *curley 


teak 
“There are certain advantages in finishing 
the chest. all but the final cout bel 
ite: on hating ha hr the 
ironwork. Probably the bet reals wi 
btained in most cates by maining, fling and 
finishing the wood after the irvework sin 


If desired, the chest may’ be built of pine and 


ith paint ov tre ov tinct oats of 
‘paque brushing Inoqucr ‘of selected color 


Painting the Set 


(Contimunt from page 80) 


fave tin od particulary the nate 
to have the painting and particularly Ue apa 
tering of the adjoining edges us nearly alike 
45 posible." Otherwst, when the setting. 
ft up as a whole, the diference in the finih 
‘rill be very noticeable. 

"The paling of an exterior set ofthe back= 
drop ‘oF window view of an iter set, cals 
for litle more artistic ak. If your group of 
Dlajers boasts au atin, the mater of Pointing 
tact will re entirely upon hit ability 
{o work oa a comsierably larger wale than he 
des for is usual easel pictures. He ned only 
Accustom hisuelf to the ose of tempera colors 
in order to work ficiently But inthe at 
Tam addressing myseil to the amateur scene 
ltr man ith ood intent at Sigh 
Ability ‘at drawing oF painting. He will have 
to borrow from any and all sures nvaieble 
for “his inepiration-“mnagazine. Mlueteatons, 
snpabots post card, and advertising pages 

‘ier hin muggetions. 


HINENS chosen picture that wi it the 
play's requirements, bef confronted 
with the rather heros task of enlarging his 
Picture of only a few njunre inches to ont that 
c ih Saar et Te sip ay 
to effect this. it is by the old reliable 
method of “squaring off." It consists merely 
St drawing over the surface of the picture that 
{eto be enlarged a number of smal aquares 
‘The backdrop ts then marked off in correspond 
ing proportionate squares in this way. the 
Scene painter ean draw in'naquare ats tie, 
Setting down merely the esentnl outlines 
‘The inexperienced painter should facl- 
tatehis task by a" (Continual on ame 102) 
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U ToDATE MACHINE Wop 


CHICAGO, ILLINOIS 


Ks 


a 
handy } 
time- 
saving 
hammer 


When you use a Cheney 
Nailer you can often avoid 
building time-taking, ex- 
pensive scaffolding because 
the Cheney Nailer enables 
you to set nails with one 
hand in high places impos- 
sible to reach without it. 


You can quickly slip any 
nail up to 30 penny into 
the nail-holding niche of a 
Cheney Nailer and it will 
stay there until the weight 
of the hammer—with no 
effort on your part—re- 
leases it when set. 


The Cheney Nailer is 
strongly built for ha rd 
work and has the good old 
Cheney “hang” that’s so 
easy on your wrist as well 
as every other well-made 
Cheney part. You can have 
bell face or plain face Nail- 
ers. Ask your dealer or 


order direct from us. Price 
$2.00. 
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« 


Aelberate simplification of outlines 
if attempting to draw the mone or fey 
‘details of his snail picture, he ill do well 

fe mason, ad 
2 penterbe” saan. 
The billboards om any” American highs 
ala!) will offer him suggestions tot alone #0 
the we uf effective color but particolariy in 
the ae of Simple drawing ind massing, 
boll presented 


merely to sageest 
handle his pacture 


rT IS far better 


‘dismal 


Tight colors and espresso 
need have only a brave heart, 
fand a courage a little bevond rms, 
in orderto get away with his job. ‘The average 
taudionce, which las long since bees 
‘custome to be pleasantly shocks, 
the daring acene painter’ offering. whereas it 
will spurn the hallshearted sishewash af the 
‘with W aip, 
the actors and 


‘Water colors in powder form should be 
sed for scene painting. These st now man 
{actured in convenient one-pound packages in 

wide selection of Wight colors, ‘They aeed 


| eles of the tags 


‘nly’ to be mised with water to be ready for 
tet However it must be remembered that 
‘tet tempera paint is many shad ce 
than when itis dey: for that reason, in ising 
the paints in onder to obtain colors other than 
to alway in prepared pack its best 
teh ey poner race a ns wet pit 

‘brushes depeai a great deal upon the 
veome palates Pool pceease 


S cenecraft—Painting the Set 


ed from 


100) 
ud the nature 


petienoe in handling brushes, 
‘of the painting. For skies and flat surfaces a 
‘rush tx or eight inches wide is best. Por the 
indication of foliage, the painting of door and 
indi Trames ad other mare bat 


shes of the Kong-handled ind aed by art 
is. “These are admirable for drawing Yo the 
trtline of the back drop and indenting the 
‘Shadow forms rm = 


INCE scenic colors are generally of lighter 
STSSE Giana tho ateer sane pele 
tmay have treo ta dating the fore ofthe 


jets eis paioting aod giving to the pleture 
ihe necemary appearance of sity, For that 
Teawon iis beats ind, establish tne denwing 


iy the use of « fem cuthine and indicate the 

‘medium shade of graj-bve 

ig bon done ti am euny ater to 

ign by means of “broken” color, 

ie ab abi 

‘eng the painting 

mews a vibrant quality, which ata distance 

ar mor effective than ifthe colors had been 
cvenly applied. 

Tn cloning’ 1 must aguio, urge upon the 


teginner in scene painting the iportanoe of 
Somping into hs fob with x brave bent, an 
ftv tad wing ris ad alte ath 
iis ability vik deal eter han be 


thinks be cam do.” ‘The mint of make-believe 
that ie atthe heart of wl play-prodicing wil 
telp hin pat overs 


‘The fifth article in Mr. Smith's series 
om amateur stuge carpentry and scen 
painting will appear in an early issue. 


The True Santa Maria 
(Continued from page 98) 

wales, the cables leading from the eat-holes. 

‘he aye este tom in eh 
sd fainted thats water los 

ied wrth the. wate me 

eee 

tte badge 

| the'Rtand of Discoverers. At the main is Ube 

| royal standant of Castile and. Aragon in ted 

low: at the mizzen the excutcheun of 


fat the miszen peak, the streamer of 
| the Cavtile Armndae. 
ine of thin white shellac around the 
i prevent their fraying 
‘eben cut. ‘The stalls can be of wad of wire: 
fred ale spline is the best becuse it bends 
‘then accidentally kuncked 


THER jay touches may’ be shields hung on 
the paviades, These are easiest made 
from thin wood. A flat staple in the hack of 
‘each, representing the arm bold, serves to han 
‘of a pin deiven into the pavisde guardrail 
its should alsa be tied in position, The 
prnee seen ne, 
at 
1 bere abou be tring » a 
slightly larger shiekd painted with the a 
Castile and Ara ceaieed 
those of Leon. This te to be carried ashore 
when new lands are taken posession of. Sim- 
ilary, « cross on along staff may: be placed by 
the tizeenmast, to be handy for the same 


cian Tl’ apart wth the ede 


just curved oat a littie and joined with a 


‘uare stick of the same wood, project 
tir and send ith wee ep 
"There i» your model! Tt will have taken 
Jonger to make than it has to tead this, but 
T'tecl confident that everyone who has built 
it carefully will be more than atid, 
Ttwould have been 40 much easier forme to 
have taken the lines ofthe conventional Santa 
Maria and to have piven vou that, but 1 should 
imc eet ed iN hae 
that T was playing fair with thove who depend 
fon me to give theta correct information a0 fat 
power. 
May ‘you have ax anuch joy in maki 
gourtuebeatt tia et 7 = 


Regluing Chair Rungs 
am 


‘The Gowela are ineeted almost entirely ta 
the rang and then worked party ito the lege 


HEN a chair rung breaks at the point 
peta t cen 


Carefully ma of the 
nd clon tthe log ofthe chair and bore a hole 


ie cach cd tvs -n. dowel. Bore 
cearresponding holes about in the 
hair leg. Cut two dowels about 14 inh 


ee 
than the holes in the rung, Apply liquid 
Fateh a aoe 
ae a cethaent ree tel 
east ea 
cord until the glue has 


e 
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Ill loan you a 


Speed Way Shop-just 
lle cl 
things like this/ 


Ou 
ik 
iy’ 


Yours for the 
Asking 


who fille in 


Don’t Jet hand tools pat a limit on 


your Craftsmanship “Let me show Free Crafts Books 
: SLT a Seetinaenakig from eu 
: iti ‘ie wh 
. Quick Action Needed 
: ) epee 
ut Yenc eas 5 Chak Sesto Won 
Quick! Q MAIL TODAY 
Metortne Your mesma sya: 
rorkbench » EAST MASS Ieee, 
2, ceeey ees rete Ree 
Seer LS SSeS 
Sieheee Zen the Woche inde: a 
ere ees Sevens 
[Sofas features of Speedway Shon. et 
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BEAUTIFUL as this trellis is, 
itis surprisingly easy to build and 
well within the ability of any 
man handy with woodworking 
tools, And the construction is 
sturdy’ enough to insure the trel- 
is lasting for years. 
Omamental  trellis-work 
Vike the one illustrated. to- 


This Ornamental Trellis Work Will 
Add Charm to Your 
House or Garden ] 


gether with other designs for tre!- 
lis-work, are available in the 
HomeWorkshop Blueprint No.3 
Architects often use well de- |] | 
signed and carefully placed trel- 
lises to give an added attraction 
to poorly proportioned houses. 
Full working details and build- 
material for trellises such as 
red inthis advertisement 
*e contained in Blueprint No, 
4 which will be sent you by 
return mail on receipt of 256 


POPULAR SCIENCE 
MONTHLY 
250 Fourth Avenue 
N.Y. 


MAIL TODAY 
Hy IN! | “tarvcnciing sfx wbichee 


uuu 


A Handy Sewing and V Work: Table | 
Easily Made at Home 


Every woman would like this 
table that combines the convenience 
of the ordinary sewing table with a 
large flat top for spreading out her 
work. 

Any man who uses tools can 
casily build this simple combined 
sewing and work-table from bluc~ 
ints, which we will supply for 25¢ 

phe blueprint includes a list of ‘he 

quantity of each 
the handy table. 


Poputar Science MONTHLY 
250 Fourth Avenue New York | 


NEW Boice Universal Handisaw | 


ole as ect anor tinea 


itt ites awa Soamtorss Eaten Driisy Mowtisets Su Sats 5d 


'. B. & J. E. BOICE, veo. 


labor saver. 1 amaiing the woh thie 


| 
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Model Airplane Design 


(Continued from page 81 


ODENCE ARRANGEMENT POR PuoHERE 
Rab 


(NODENCE ARPANGENENT OF TRACTORS 


UMEDRAL ANOLE: 


How wings ate set for best results on both 
‘pusher nnd tractor type of todel airplanes 


the “toothpick,” or marrow. Tn, tractors, 
‘here the diameters not wo restricted, the 
Writers use the jek ers the 
Hehe type ee, 

“The propel sere. Ii advance into 
the irr determined by its piteh inthe same 
nes eat nes a ht thea 
turn. As mode have a relatively low spec, 
they should have low-pitehed propellers 

paris of model are 
A ewer ule bt of 


this 


: Sey eliets 
Soe eh i ae aR 
STS e” ts 
IMS is Fas en 
Fo ites Pectin oral 


third the wing span aad 
Ue airplane phage 
Iq 
i ‘low for stabiiern 
234 times the rae 
lake the forward i 


point of greatest str point at whieh 
the rear tinderearringe struts are attached to 
the fromt aid rene 


* a tapered. 


NDERCARRIAGES forall ight weight 
models can be made ff fn. diarseler 
rattan,” Lightweight 30 to 48 $a. aeplanes re 
gett 6 ins ameter rallan, heatyaiploncs 
Fon 0 to 72 intel in tata 

fal sighectace wings ty by Hf tape 
are ample; for 24 to 3 ings, ay by bs in. 
Alvapr round corery off wilt tundpaper 
Dobie-sorfue wings should have fe by, 
sper ny with sf be 
Watrolont Uy HONE series oat 

ee fd tain 
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Build cA Ship Model 


QQ CONSTITUTION 15-Y 


A HISTORICAL ship model should be in every 


home. We supply all the pares, cut to fic, and 
ready to put together. Every part necessary to, 
Construct any of the models pictured, A full diagram of 
‘numbered parts comes with every kit, with full detailed 
instructions so that it is impossible to make a mistake. 
Al you need is a small hammer to tap parts in place 
Here is a part of the instructions be oa from the regular 
rake 


‘sheet that comes with every kit: rt #57, place 
iat the frontend of # s6and down oa f35, Nese take 
part # 98 and place 
fc at the reat end 


of $56 and tap in 
lace with a small 
ammer. 

So clear are the 
instructions that 
the 15-year-old 
boy p 
above 
Prize in a model 


AYFLOWER 


if 
Faphers and Housewives all over the counery have buile models from 
‘our complete kit of parts. They have become so interested in building 
the frst model that, in many case, they have sent for the parts (9 
‘oastruct all our models. Ship Model building is indeed a faxcinatiog 
Pint Mole! comps mas ot ofthe Sag tame drain that mney 
<a ey aod the snes ing our on mode ant the chee YL 
‘SLB pod ef yur ma ca eB 


LA PINTA 


contest held by the publishers of Science & Tnvention 
Magazine. Hundreds of ship models were entered from 
all parts of the country. ‘This model was constructed 
from a regular kit of our parts. The educational and 
historical value a boy gains in constructing one of these 
models can not be measured in dollars and cents, 
Boys like to build things. They learn while they build. 
These models, with the exception of the Constitu- 
tion, may be converted into a beautiful toned loud- 
speaker that serves a double purpose, being useful as 
Imaioail acta he dine 
gm and driven 
yaoi he der 
tached athe maiomant, 
‘which ts embedded ia 
the hall. “Power ame 
plification is oot needed 
ni con tee 
Sures you faiths 
Frodection at all fe 


QQ SANTA MARIA 


le parte, cat tg Gt and ready to amerble 
‘sina Sehr 
‘sa 
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DELTA 
Quality — Tools 


the NEW and LARGER 
“American Giant” 
Scroll Saw 


Patented Avg. 21-23 


Designed Especially for 
Heavy Duty Production 
Waite eb 


ng the aso, patente pint 
smoriean’* Bera 
aru and he 


sea hares ony 
trea large heasy 


NEW and NOVEL 
Delta Tilting Table 


Delta Specialty Co. 
(Dept. MSP-228) 
858 3rd Se. “Milwaukee, Wis. 
Mir. of Dee Qualiey — Tooke 
“¥ Check item intereted ae 
1D Details of Serll Sue 


Do Handeshoy 
Dt * Grew Sa 


Stroot Address 
City. 
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Model Airplane Design 


rt fom pase 


models, and in. square for 72-in. models. 
‘especially in the fare part 


cut out at a planing mill on a band saw; this 
‘aves considerable work and time. The coo- 


dpaper and balanced. "The concave 
Mito the blo after biog tut down wth & 
Knife, can be seraped with sharp piece af 
broken glass, 

1 Bi shold te, carflly mated in the 


tabao with the pemyside on the outside of 
the carre The curving ical accompli 
Bad te kawbog ax York steve toe Up ec 


| candle flame aud force it into the required 


ISREGPRoeNce® 

——— 
Sets SS uate setae 

TARERED LONGERGN CONSTRUCTION 


a 


ce view 


wite al apepor tive" 
Pacedtten his 


tc pine ca be beat i 
‘manner, but iti best to soak it Brst at Ue point 
that is to be bent. Care must be exeresed to 
nt charring, especally with white 
' little practice, however, one can bend 
tanboo and white pine easily. Tattan i best 
tent in form. ‘Draw the oui on a board 
sind around this outline drive brad. Soak the 
‘Then put it in the form 
Dey it inan oven fora few moments but do ot 
srt it to hot, a that eauses brittleness, 
in the construction of wings put a drop of 
fluc om the spar at the point where the rib 
Eto be attached, then bind the rib in place 
with about five wraps of thread each ‘ray. 
Ou $ to Oi, wings uae seven or eight wraps of 
Uread, In the construction of double-natface 
wring the atime wrapping. holds both upper 
{ind lower ibe After'a wing is 
true it up and let the glue dry before covering 
"To cover single-surface wings with bamboo 
paper, lac lightly (Conon on aoe 10 


FANCY, 


woops 


aa aca 


pereacaprz 
nt 


This book explains in a simple, 
straightforward manner all the proc- 
esses of working with tools and wood. 
It takes all the mystery out of using 
tools and enables you to apend many inter 

ing. and profitable hours in our home 
‘Workshop. Alldetails are clearly explained. 

Price $1.00 
Popular Science Monthly 
250 Fourth Ave., New York City 
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Mosel | Airplane Design 


the covering makes a beater jab. 
In covering double-rurface 

the ribs, Heading gs te 
bout not the spars ‘on ing 
when dry, trim off the margin and cover the 
‘ther side'in the same manner. 


IVE, bamboo paper two coat of“ dope. 
Girone vera, iin the wings re 


quires only’ one coat, but that ou the fuselage 
ping double-surface wings, 
et it dry before 


thro coat In 
fomt the top ake Best 
{eating the bottom, Tt 
five the fi 

‘ter the ue has dred thoroughly 


hope at points wire the sik i 
i. ‘The dpe penetrates the silk and 
tthe framework After the dope ts 

‘or longerons 
be, trim off the 


the thors have 


oF tne ve ‘and 


‘a few. general prin- 
in with which every model 
sini In the thelr next 
in detal to 


plans 
Satisfactory model 
bulk 

| 


asd me 
for a beginner to 


A Quick Way to Count 
Small Gear Teeth 
NTING small teeth in a number of 


we get enough corresponding “finals” to 


‘we are correct, 
ustration shows a quick and 


‘An accurate count is obtained by adjsting 
(he ividers to apan ten teeth at a ine 
tooth and adjust the dividers to include 
it with nine others as shown. Move the 
iders around, taking in ten teeth each 
time. Then, to find the total, mentally 
multiply the moves of the dividers by ten 
and make allowance for any teeth left 

over or under, as the ease may be. 


wings ard foslages with, sik 
ove work nad brush | 


POPULAR SCIENCE MONTHLY 


? r 
The Prober Way 
To Hold A File 


‘The experienced tool user knows that proper 
grasp of the file is essential to good work. 
Notice how he holds his file. 


The larger files he grasps with two hands. 
Both thumbs are up, resting on the top of the 
file to exert the n pressure. For one 
hand filing with smaller files, his forefinger 
lies along the handle in the direction of its 
length. ‘The thumb is underneath. 
But satisfactory filing work calls for more than 
“fingers and thumbs.” The tool itself must be right, 


and the surest guarantee of that is the NICHOLSON 
trade mark stamped on the tang. 


‘AOL Que bookie, eae} Flock 
sey 


for better filing work. You 

may have a copy free. 
USA. © 
IMO WAR 


NICHOLSON FILE CO. 
Providence, R. I, U.S.A. 
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NICHOLSON FILES Save Time 
T 


| =A File for Every Purpose 
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BP Home Workshop 
aaa ; Chemistry 
= \ ‘Simple Formulas that 
FILES KNI 


SAWS Will Save Time 
A 


eos and Money 


}OSIN has many uses in the home 
‘workshop and should alveay’ be kept 

‘on hand. Tt serves as a noncorroding fax 
pe > soldering and is useful in making var- 
| hishes for second-rate work. Various knife 

eC, | and'tool handle cements can be made 


with its aid. Other uses are in making 


.- cheap soaps and paper size, and as an 
IMON DS terant of various waxes, 
F (| ea termined te pt 
for fast production— \ alcohol soluble turpentine (ozonized or 
‘xidieed turpentine) aproves the varalsh- 
nN mace of the finest steel, specially NN te sande an fcllown) 
seaipered to their purpose. The cut 


Jess of alcohol, and shake, Adding 2 02, of 
IMONDS Machine Knives are ‘harder varnish 
‘edge on a Simonds Planer Knife 


product of years of knowing) @ 
ast Spotl Sicadeleeerttaxy 
— 
SIMONDS AW AND. E Poleany 
ile he gl Sst 


BRANCH OFFICES AND SERVICE SHO! 


N PRINCIPAL CITIES 


°e 
Cabinet Shop 
‘Special 
No. 10 
$290 
with Motor 


ture bubbles violently. Another way 
to powder the rosin, mix it with the eal- 
‘oxide, and add linseed oil to the ex- 
Hout one half the weight of the 

Then heat as before, stirring con- 
‘Cool on a sheet of metal or, if 


You ought to have this handy’ Parks in 
shop. et «compart complete 
1 tesiqned jst like a ig produc. 
tft at one-th the cot Tachues 
ireular rip and ‘cross Cut aa 
polished cast-steel saw table, 18 
Inch Pond saw with tilting table for 
bevelsairing, -inch joimters and motor 
‘rom any fy “hast 

fig in and go to wor 
of your fasement 
esbi2s ead Joinery works Al ath 
Shaper and other attachments any tims 
AU amall cost, For the man who does 
odd jobs his off time this Parks is 
a big money maker, ‘Turn out ar much 
Seafourman shop working by yourself. 


“Young man, consider 
the impression it makes” 


e hole in the 


handle and the tang oft 
heated and forced in place, melting the 


business as in society, Stacomb 
your hair wt ite best — all day long. 
‘Healthy, too—this modern 

combats dandruff. (Take no chances 
with water, authorities say.) 


for linen bowstrings is made 

nd three parts beeswax, 
‘The following label is intended to be 
pasted on the rosin container: 


Rosin 
Rin mite at abpat 105 de 


NEW Q,LIQUID 
Sta tacom 


Cort Write for civcalar and Parke si pe ae. 
Sines ince hen? 
ope cit5 We Tath SES New ork 
FREE sense sce of Stacomb ax | || The Parks Woodworking Machine Co. 


‘checked: New liquid form ©) Cream form 
Aatren. 


1547 Knowlton Street, Cincinnatl, Obie 


Canadian Factory: 208 Notre Dame East, 
‘Montreal, Can 


eyed 
Tg may be bared by ting mld wih ai 
ey nr cat ete farted nema 
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An Electric Set 


ling is 284 inches above the baseboard. Thea 
dnl the holes for Une volume comtro 88 and 
XJ. Fit the panel to the baseboard 
ow assemble the uprights to the base of 
cone ofthe aluminum seks and set tin 
tion at Ne. It should be against the front 
el. Rap the top of each upright with a 
Pio of wood, then remove the alumiaum bot 
tom plate and uprights and bore a hole Joep 
enough and large enough. inthe baseboard 
‘there the iipremions af the screws show to 
low the alumixam bottom plate to he Hush 
Against the wood. Next measure with extreme 
tare the height of the center ofthe drum shaft 


above th Tottom plate, and. also 
tne from the bottonn of the 

ove in stright back to the cen 
{era the dr Reproduce these meas 


rch the location on 
Plates. Drill theo 
‘vith a small drill and then go through again 
with a quarterineh drill 


lurements andl ‘ceater 
‘one of the aluminum sid 


77 these late in place an note whether 
Par ie ee ap wile at tae apg 
on tee of te dn sa 

tea nore ot tae 
ine dod qetng 


‘of the holes to half ine 
le plates to which the condensers are 
bby means of the single-hole mou 


nt. 
‘Go through the same procedure f 


Tocating the hole in the nde plate of 
separately will allow for any lack of squareness 
in setting the dru panel 

‘Next take all three of the cans supplied with 
the coils anid Ble off as much of the end of the 


ind areal ben 
late that ia ecrewed to the coneuset 
frame sus to throw the coil over as far toward 
tie condenser plates as possible ad stl have 
the cam clear the frame. You should be able 

fa these far eau ha hy 
oe thre eights of an inch from the si 
ofthe slursinutn shields, which fr ample dear 

SC the pine that engage with the cums 50 
that when’ the plates are fully copaged the 
frail cle will be just inside the emf ol the 
intge colle "Phe pine and cams shoul be w- 
‘iste wo that the nna code stat to move out 
‘nben the condenser plates start to disengage 


NEST sty Figs 2:3 and very carefully 
JN, .ata sack nil the hoes i the sides 
the where the wires past through, 
fand also the holey for the serews that hold the 
intruments in place. You will be able to tell 
from the picture wiring diagram just where 
these holes should come 
fow et busy with the soldering 
‘connect the upper ends of coils Ii, Bz, wn Iss 
to the stationary plates of condensers C1, CE 
fand C3, ‘Then connect the stationary plates 
these condensers to the lower ends of the cols 
of the hugs on each set of 
r¥ plates a piece of wire about nine 
inches long. ‘These eonnections should be 
soldered in place before you start assembling 
the condensers with the coils mounted on them 
in the shields. "They_are the only connections 
that you caot sly reach with the shields 
completely assembled except for the back 
plates and tops. 

‘Now assemble the condensers in the shields. 
‘You will find that the half-inch hole ix enough 
larger than the threaded portion va the coe 
denser frame so that you can move the eve 
denser enough to get the holes i line when You 
look through them from the ends. "Pat the 
Tong shaft through Contin rt 
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= With This 
—__— , \- MEW 


ot 


4 [ RED JACKET 
HOME WORK 


Red Jacket electrically driven tools turn out work like magic. 
Avcoinplete made to order workbench equipment of efficient 
‘and powerful craftsmnan's tools that are hall and compact 
enough for portable use and so inexpensive that any man oF 
Boy may have one. 


(Red Jacket] Waco Craftsman's Lat! 


RED JACKET A chost full of tools designed by a master for 

the private use of tool lovers and mén who want to build, eon- 

struct, invent and create at home. You will be able to make every- 

thing~attractive odd furniture, toys, home and garden improvements, 
‘all around manufacturing, repairing. 


‘THE COMPLETE EQUIPMENT consists of 
4 powerful Red Jacket Drill Motor, with 
direct drive to the Waco wood turning lathe 
(capacity 9 in. x 34 in.); a bench aaw, that 
hhas depth and side gauges, scroll and jig saw: 
land. all accewories for ‘both portable and 
Stationary power drilling, buffing, grinding 
‘and cleaning. Attaches to any light socket 
‘and converts your work bench into a complete 


Look out for imitations. There is only one Red Jacket—one 
‘Waco—one Win. L, Aylward, Mastercrafteman, 


Special Crafts Course 


si Only$10.00down, 

Liberal discounts 
for cash. Easy 
monthly pay- 
ment plans. Tt 
is no hardship This Headstock 
to own a Red roy 
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ALUMINUM 


“The mark. of 
Quality in Radio 


Aluminum Box Shields 


\N se. / 


on greater selectivity, finer ap- 
Fipesrance, longer fe, lighter 
weight, use Aluminum Box Shields 
in the set you build—and look 
for Aluminum Shielding in the set 
you buy. 

Designers agree on the superior- 
ity of Aluminum for shielding. It 
has become an established factor 
in radio design—recognized alike 
by advanced amateur set builders 
and engineers responsible for com- 
mercial production, 

Aluminum Company of Ameri- 
ca’s standard box shields, designed 
especially for amateur ‘sets, are 
made of heavy Alcoa Aluminum 
with satin-dip finish, size 5 in. x 
9 in, x6 in, high. They are easily 
adapted to smaller sizes. They 
require no soldering. 

Tf your dealer cannot supply you 
with Aluminum Box Shields send 
us his name and we will see that he 
is put in position to service you 
promptly. Be sure to send, also, 
for a copy of the new edition of 

“Aluminum for Radio.” It is free. 


‘THE ALUMINUM COMPANY 
OF AMERICA 
2459 Oliver Building Pittsburgh, Pa. 
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An Electric Set 
(Contined from pare 109) 
condensers C1 and C2 and into the coupling ox 


the end of the drum shaft after cutting it off 
short enough so thatthe side plate of NI can be 


Aipped into place aftereand. ‘The regular 
‘hale in these condensers ue discarded. They 
Ste right oot by loosing the two ect ecrevs 
Inte ib of the rotary plates. Don't forget 


to mount the two cams 
‘Next mount condenser C3 in shield N3. Yo 

will find that the regular shaft can be pulled 

‘out far enough to-engage with the coupling #0 


of fastening the ret of the 
Shown in the picture wi 

din the illustrations in Figs. 
Uthat the fised resistances ES and Es are bolted 
‘one with one end to shield N@ and the other 


“TAKE, mticular care with this part of the 
Greuity ES and Eb automatically appl 
the necessary C volta 

plier. ‘Do not make 


‘any particular care, and even this work will ber 
found easy enough Mf you take the time to 
study out exactly what is required and don't 


Wiring the Receiver 


‘The wiring presents no particular 


culties. "The parts are so arranged that the | 
Terminals, with the exceptions above noted, 
are eat 3. Dut in the writes according 


ee 
the picture wiring diagram of Fig. 4 oF use the 
thearetical diagram of Fig. 1 if you understand 
radio symbole. The theuretical diagram has 
Treen simplified to the lat degree in order that 
those readers who are familiar with radio ci 
cuits will be able to grasp at a glance the 
Scent ferences teem this fll elec 
iar battery operated receiver 
te that the detector ahichl 53 i grounded, 
Thiel means minus 1h in this cirenit. Shields 
Nand N@ are connected together beeause of 
mon condenser shaft. Connecting 
points marked Xin the diagram supplies the | 
heeded Ch 


Nees ea 


like ws practical, 2 that 
‘stages of radio-frequency amplification 
will tune exactly alike. 
Leave the back plates off until you have all 
the wiring inside the shield finished, then side | 
the back plates in place and stick the ends of | 
ies through the holes and solder 


from the F terminals of sockets G 
GS and soldered to the heavy wites. The 
sockets are all connected in parallel, and as 
the current in this eireut ie alternating, the 


Gt =| 


plus and minus markings have no significanc 
Whatever. If you can't get the special No. 1 
wire use six Kength of the regular wire, three 
{o take the place of each No. 10 wire. 

The filament circuit of socket Gf should be 
wired with a pair of regular wires for each fla- 
ment terminal twisted together to forms 
cable. Carefully tag the ends of each pair so 
that you won't make " (Costinual en paz 11) 
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HAMMARLUND 
Precision 
PRODUCTS 
we aesee 
Radio Circuits 
of the Year 


IDLINE” CONDENSER 
leading radio engineers throughout the 
world, Soldered brass plates; alum 
fu alloy frame; ball bearings clock 
fring pigtail; removable, fulldoating 
rotor shaft. Extremely low loses, eps 


a, 


New AUTO-COUPLE COIL 
Speci for the Hamurund Robe 
recive etre yh ang 
Pender deste 
Py aed ting es 


Illuminated 
DRUM DIAL 
bagel of mile ct 


mack 
Besutifaly embonsed, oxidized browse 
escutcheon plate giver distinetion to 
franel. Built for hard usage. A typical 
Hammariund precision product 
Write for Folder 
HAMMARLUND MFG. CO. 
424-438 W. 33rd St., New York 


Gor Better Radio 
ammarlund 


PR ObuCTS 
_—_— 
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‘THORDARSON 171 TYPE 
POWER AMPLIFIER 
uit erund the Thnk Ponae Cora RITE, thie 
poner ‘pe ferent or 
fe =e 3 fr th cor. 
Enplops Royton B. Hi racers aii 


THORDARSON 210 TYPE 
POWER AMPLIFIER. 


‘THORDARSON 210 PUSH-PULL 
POWER AMPLIFIER. 
ay pone rier oper te 210 pore 
terre cdeped tral rere of port et 
ae vie Ges recs Ral wth 
Thondatled Power’ Teotformer T2088, and” Dowble 
Benin £5. 
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A Home Assembled 
Thordarson Power Amplifier 
Will Make Your Receiver 


A Real Musical Instrument 


ROVEMENTS in the newer model receiv- 
ing sets are all centered around the audio ampli- 

fier. There is no reason, however, why you cannot 
bring your present receiver up to 1928 standards of 
tone quality by building your own Thordarson 
Power Amplifier. 
With a screw driver, a pair of pliers and a soldering 
iron you can build any Tho Power Ampli- 
fier in an evening's time in your own home. Com 
plete, simple pictorial diagrams are furnished with 
every power transformer. 

The fact that Thordarson power trans 

formers are used by such leading manu- 

facturers as Victor, Brunswick, Federal, 

Philco and Willard insures you of un- 

questionable quality and performance. 
Give your radio set a chance to reproduce real 
music, Build a Thordarson Power Amplifier. 


Write today for complete constructional booklets 
sent free on request. 


JHORDARSON 


oa 
THORDARSON ELECTRIC MANUFACTURING CO. 


‘Woguss OLDEST AND LARGEST Ex CCLUSIVE TRANSFORMER MAKERS 
‘and Kingsbury Streets. — Chicago.lU.USA, 
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ELECTRIC SET 


ELATSITE wire cable 

No. 10 is designed for 
wiring the 4 volt alternating 
current filament circuit. It 
provents excessive voltage 
drop and supplies full current 
to the tubes, Standard size 
Celataite is recommended for 
the rest of the hook up. Nine 
beautiful colors. 


Parvolt Wound 
Condenser 
Dayal ound qoeten: 


Sel alne Sra are 


Eleer 1 
Arent 


Spaghetti Tubing 
Ot, moisture acl pron: highly eect 
aad taal i 


Souateia Band Sie 


Loop Antenna Wire 


ere 


Epes ta, Gee as 


Send for folder 


THE ACME WIRE CO. 
DIV. 20 


‘a mistake and cause a short circuit when you 
‘come to connect the cable to the terminals of 
the power unit later on. A twisted pair is also 
‘connected to this cable and run over to.the 


‘which will be Tound as 


to the binding posts 
‘on the power unit. 
‘You ‘will note in illustration in Fig. 3 that 


together and brought out close to bypass con- 
denser C1. The single lead is the P lead of 
Fig. 4 and the three leads in one burch are the 
plus and 90 plas. Do not bundle 
‘with the others. 

"ig, the picture wiring diagram, 


eas 
‘Console type cabinets are made to accom 
modate sets with thirty-inch panels, a0 there 
{is ample space at both ends of the set where 
ote bore ay through the, oor of the 
lupper compartroent tl h to pase 
‘wires down to the power below. ‘The terminal 


ct hoah types of power unit wil be arranged to 


‘HE construction of the reeciver is exactly 
the same no matter which type of power 


att 
prove big Be. Duin th 
jes many details that spece limi 
Tot alow ws to include here. 
in the next. ine of Po 


nw Serexer: 
(March) you will find a construc- 


power a 
that forms with the reeeiver described here, 4 
complete electric radio receiver of the ver? 
Highest cass The article sla wil give ine 
structions on connecting the two sections of 
the electric set in the conventional type of 
console radio cabinet togetner with complete 
Speratingistructions. A Hveprat of the high 
omer unit will be available at that tine 
To the following isue of Porviak Seueven 
Morr (April there will appear com 
Hroctioal attide showing « matium power 
‘mplifer combined “witha current supply 
{at that will sppeal to those of ur readers 
‘tho do'not care to invest the amount nce 
Iaty to build the ltr powerful outht. 
Jat no matter which power unit you decide 
to build, ou ma proced at ence with the 
Cnstriction of the reecver: portion of the 


faraplete outit as described ta this article. 
Toth types of power units are designed to give 
exactly the right voltages to operate our new 
Seciver without making any changes or adjust- 
Inents ia the receiver or in the amplifier sit, 
In fact, both tspes of power units are of the 
fined voltage type with no adjustments of any 


‘mount the power unit on a shelf th. 
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A Cry That 
Has Echoed 
Through the 
Ages ------- 


YHE cry of the leper—outeast, un- 
Te3 A Soulerrackig mela 
choly cry that has resounded in the 
halls of time since Egypt was young 
and the pyramids were but a dream, 


Af Thou wile Thaw const muake ns cleen 
pleaded che lepers when the Man of 

jalilee walked among them nearly 
2,000 years ago. And in His great 
compassion He laid His hands upon 
them and gave them comfort, 


Bat even in this advanced age the ago- 
nized ery of the leper is raised, un- 
heard, lost on the winds of the sea 
and stifled by the loncliness of far-off 
islands where millions of lepers this 
very hour are living a walking, breath- 
ing death. Accuaily, millions there 
are—men, women and helpless little 
children who never should feel the 
hand of leprosy. Thousands of these 
are under the American flag in the 
world's greatest leper colony at Culion 
in the Philippines, 


And yet, these exiled and forgotten 
imillions are sulfering and dying need- 
lessly. It is astounding bue true chat 
leprosy is curable. In live years more 
than 1,000 of the milder cases have 
been cured at Culion and the patients 
returned to their homes. Now, only 
money is needed to provide increased 
personnel and equipment at Culion so 
that a perfected cure may be given to 
the lepers of the world. ‘This was 
Leonard Wood's dream and it was he 
who asked the American people for 
help, just before his death. 


at mole lao." Yes, the 
iaresed not 
ou. You ean hel 
111 the world of Leprosy-Seamp it Ont for al 
time—by simply seading your check eo aid the 
Heroic men and’ women who have buried them 
tclves among the lepere and are devoting helt 
Iives wo this pret task. e 


Address Al Communications t0 


LEONARD WOOD 
MEMORIAL 


1 Madison Avenue New York City 
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Small Hinges Cut from 
Old Tobacco Tin 

WW EEN one has nee of small hinges 

for a fancy box, they can be quickly 

obtained by cutting them from an old 

tobaceo tin with a pair of tin shears, as 


several towns for a very small pair of 
hinges. W. H. Tnownnipax. 


Radio Storage Battery Used 
for Ringing Doorbell 


HEN a doorbell is operated by dry 
cell) rather than bel 


D-OATTERY rome 
wart 
‘Without disturbing any exatng wiring. the 
Dat wires are connected to the battery 


cd in any howe where a 
buttery is used for operating 
fradio eet, All nat is necessary fa to die 
Connect the old dry cells and extend the 
bell wires that were connected to them as 
far as the terminals of the storage battery. 
A three-ampere plug fuse should be in- 
‘erted in one line of the bell ereuit as a 
safety precaution. —Eowry J. Bacitas. 


‘Two Easily Made Holders for 
Cabinetmaker's Scrapers 


HEN las re 3 
Wroiensa Bit. 
faces have to be x 

scraped, itismuch 
Teas tiring to tse a 
seraper with a 
handle than a plain 
steel blade. If one 
of the, various 
types of commer- 
cial seraper hold 
ers is not 

bbe made quickly in either of the ways 
lustrated.—Hanouo A. Mrnnoss. 


>, ie) 
Foowe/ 
‘The scrapers inte 
‘lots ia the bodes 


lable, a wooden handle can | 
ASK Any One of the Half a M 
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ERNST F. ALEXANDERSON 
Lw.cHURB 


‘Westra Electric Co, 


L AVHAZELTINE 
Taventor of the Neotrodyae 

S, LOFWE 

Formerly Telefushen Co. Germany 


MARIUS © A. LATOUR 
Famous Preach Sctesist 


LEE DeFOREST 
Famous Sevennet 


Marvelous 
| New Electric 


| TI HE radio inventions of famous American, 

| ‘reach and German scientists, and inven 

ii tne labdratories of Westinghouse Elect, 
f 

General Electric and Western Electric Com: 

fanieshave been used i the eretion of the 

Iarvelows new Freed-Eisemann Electric 11 


ciple as developed hy Bret 
Frisia tho Comctal Rieasie Lobereeries 
‘makes posible the marked shi of 
{eeheriy spurte al sation 
etree Newry igre 
aecren mm 

regeneration. 

‘Tone Quality and Simple 

Frown of ol eacions 

ppm bef 


has been insured by including 
‘Yelows cet the Inventions of Dr. ving Lane 


guished electricand radio research engineers. 


‘Your Electric Light Socket Furnishes the 
Power. ‘The Freed-Eisemann Electric 11 
Receiver can be plugged into the light socket 


@ he New 


Gonnalting Engines, Gen. Hee. Co, 


‘Westinghouse Electric & Mig. Co. 


| RECEIVER made possible by 


Great Engineers 


13 


eens 
reir eet eying 
Ber eens sre 
Sea eeeareii fort 
i ae emg et 
ced ne i 
frees ena 
eee ta pera ot 
Saree es hore aan 
mapnlantep 
Peete are fda yh 
Siete aero 
erage ont les int he 
seer ee ge te 
naearcssmnan 
ini, And ahr nde 
Fetal vay 
aan Rico ionsid Ruste 
ures Besar 
ete reed cee 
a gl ged seme 
Siar saad 
fed nt i of tee 
Sse ech g epal 
ie tiom Sa ee es A de 
ee 


Semi aS 


FREED- 
EISEMANN 


RADIO 


lion OWNERS 
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New Model 
PocketGen 


A reliable watch will 
help you be on time. 


The New Model 
Pocket Ben is that 
kind — thoroughly 
trustworthy. 


It’s goodlooking, 
too—and sturdy as 
they make them, 


Sold everywhere, 
$1.50. With luminous 
dial that tells time in 
the dark, $2.25. 


Built by the makers of 
Big Ben and other Westclox 


WESTERN CLOCK COMPANY 
La Salle, Illinois 


eer 


Nine Wonders of the 


‘in 1825 and the development 
the Tila nearly seventy years later 
Drocluce the artificial rock that can be mold 
‘nto virtually any form and shape desired 
‘The wonder of metal construction goes hand 
and with Dr. Stratton's sixth wonder, at 
wodern metallurgy.” This fascinating 


See en 
ey ae 

pay 
Pole opto h phe Loner 
tiara cree ek et 

ee : 

SS Bee oa pct new 
qe Seen 
ig oy 


‘generators. Vanadium steel, one of the 
Rewest and most wonderful, tensile 
strength af from 100,000 ta $23,000 pounds to 


the square inch. Its enormous toughness and 
resistance to twists and jolts makes it 
Gally’ valuable for automobile gears, axl 
engine parts and springs. 

MONG outstanding new metals is dura- 


Tumi, the aluminum alloy of extremely 
light weight and strength, widely used in com 


inmpe * aboratry achievement whi made 
Donaible the tungsten lamp, 
ith the erence races 
: teres high ‘000 
rectliogy promt ‘ing 


processes ef food 
Dpreserration, including oo rari 
fiom” Yet. next 


the sources of food. 


Th inci whl wis mary 
of food steriication was a Prenchman ‘named 
Nicholas Appert who, in 1795, learned how 
reserve fruit by inclosing it, after heating, 


lass bottle which he 
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f ctor un 


8 


ZIP-ZIP SHOOTER 


LET’S GO, BOYS: 


ary te tegen 
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Nine Wonders of the 
Modern World 


‘eal “Mch the sme pra 
aged tay in great exnning plans 
Pith sclmee cf canning has progressed slong 
sith discoveries concerning buctetin aod thet 
Shera! actions in Termenting and spol 
foods 

‘Nations now depend! more on refrigeration, 
pratably, than on any ter method to, pro: 
ile continous spy of lean fod, 
incr cannot grow sd mlply at freaing 
temperate, eats of tone of peal 
food ae preserved and trnsported toowand 
Of lex "Not the least of the new develop 
tents i electric refreration whichis replac 
Tig the not always dependable ice man, 

Gortabulti of Wonders of coer, cla 

cvalt aieraft ond seria. nargsion™ Tt 
the hope of centuries Fallled’ Men abvays 
have dreamed of fight, batn0 age unt 

eset has hada Lilet, Langley or Wright 
Ure dread in the twenty 
four years 


fiown for fity hours with 


hest goal ofall remai 
to. prove itself safe 

‘every’ condition. The 
ingenious instruments of navignt 
‘earth induct ss wind ad 


Eaually wonde 
ena ia the eae of 
ched in’ Ameren and. Europe 
Any one of these, the 103-foot Co 
Thodes would appear as u brazen i 
When Dr. Stratton named, as his nth 
Jae wonder, “the derlopment ef machinery to 
io th burden of rand nr 
tpt” he rade i plain again that iss 
tions wer led not at alla the order uf ha 
In the stretch of 
tary betecen the cotton 
tnd the latest 
hing hoa ot ave 
lve the druigery af bot 
And eurich the world. ‘The harvest 


‘machi 
‘ery of Cyrus MeCormick, which revolutionized 


agriculture, the sewing machine of Elias Howe, 
typewriters, calculating: machines, automatic 


lathes and milling machines, dietaphoves, print- 
ing’ presses, linotype machines, automatic 
talephone exchangesone might go on swelling 
the list almost indeli 


tly. 
‘For what is perhaps the most valuable con. 
tribution of all—the standardization of partsand 
the division of labor ia. manufacture—the 
world is indebted to Eli Whitney. That sturdy 
Pioneer in invention, braving ridicule, coo 
tributed to, our age the process of mass pro- 
ATuetion which remains the wonder of industry 
ita tenth wonder were to be added to the 
lint it might well be this 
‘Whereas the seven wonders of the ancients 
crumbled and decayed with time, the modern 
‘wonders of 
‘They grow 


‘One of these days the dread specter of 
disease that stalks among us may be 
no more. Immunization, the 
wonder of medicine, hoids out fresh 
hope that humanity may free itself 
from its burdens of sickness. A fascin- 
ating article, scheduled for the March 
POPULAR SCIENCE MONTHLY, cells how 
doctors believe this miracle may be 
‘accomplished. 


‘CARD or CONSOLE TABLE 
‘See LePaee’s Book pace 17 


DRESSING GLASS: 
Sed Leb Doak, page 28 


IEPAGES 


BOTTLES , TUBES, CANS 
HANDIEST TOOL, 
IN YOUR WORKSHOP. 


‘riick 'so,oo9 additonal copes have irony beet) wld 


LePage's Home WorkShop Book 


Jest ite 


‘pow so Fo mont forge He 


PIANO BENCH 
See LePage Boo, oat 9 


NOW You Can 


Make Them 
Yourself 


20 Attractive Pieces of 
Furniture 


LePage’s New Home 
Work Shop Book 
will show you how 


he Jong winter evenings, let this New 

Home Work Shop ook show you 
e 20 diferent pieces of gift furniture 
designed by an expert—attractive, artistic, useful, 
practical and easy to make. 


New Book Greatly Improved 
“The fit LePage’s Home Work Shop Book, pub- 
lished a year ago, proved 10 popul 


tromemsent over the cid ha in $0 Cone 


Designed by Expert 


og eh of the 20 lt oer, the dese, mean dean 
‘Wits We Mienbe 
smepeal and Meat 


se er mang prety {oan eter 


mirc in Weta. 
igh Set Sewn. Sow 


Beni, Bnd 
eat Standard Hack 


‘sew fall information 

Score pans fr taking taps foe pew. profes 

Ferme nek dee Fear otal Fealsing 
etre Public Scola, ard widely known tol craft water 


Send 10¢ for this New . 


ou same and adres on 


Mail This Coupon * 


SSntement Backed plea Sed yo coat ( 
Samoa in payment for LePage's New Home Work | 
Shop Book: Pitaceseed scopy ol this book to 
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Here Man 


The handiest close 
quarters wrench 
You ever saw --- 


Williams’ Obstruction "Super- 
rench’” is a wonder for rapid 
Wwork in cramped quarters 

Bim, pointed jaws and the 7 
ingle ‘head iy around 
‘obseructions where the ordinary 
wrench would be uscless. 

‘With ‘both openings on one 
side, the Obstruction. “Super- 
ench* allows. easy purchase 
finda smooth, comfortable gp. 
Forged "from «Chrome-Mol 
sda atch” the toughest ma 
terial for the purpose ever pro 
duced." Heat-treated and. che 
Imium finished (RUSTPROOF). 
Shing or in seta Send for 
four liveratu 


J. H. WILLIAMS & CO. 
"The Wrench People” 
244 Vulean St, BUFFALO, N. ¥. 
NEWYORK CHICAGO 


WILLIAM 


“SUPERRENCH” 


(Chrome-Molybdenum) 
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What Doctors Don’t =| 
Know About Diet 


Yas 
Trouble, as certain faddists have 
body can easily neutralise excess 
of acid of alkali of any normal diet. Thus, 

foods are eaten, the normal system 
‘easily increases the ammount of blood alkali 
‘compensation. While a strictly acid dit i, of 
‘course, not to be advocated, the faddist here, 
‘as usual, has exaggerated the subject's in 
portance. 

Possibly millions of Americans have inno- 
cently followed the advice, “Do ot eat pro- 
{eins with starches!” “This is absurd oa the 
face of it when you consider how often Nature 
supplies this very combination in. foods that 
‘digest well, like cereals or beans Do we have 
two pry the protein from the starch before eat 
ings hole wheat trad? SM el contains» 
‘complex combination of starch and prote 
Furthermore, when proteins are eaten Wi 
starches, the former ‘unite with the stomach 
tid, tending to lower stomach acidity and 50 
[permitting the alkaline salivary digestion to 
Proceed on the starch unimpeded, 


sites do we bear the warning, 
“Tow much sugars” 

We are told ta substitute ho 
‘or maple sigat. ‘ 
‘hout grnolated sugar in reasonable 
tition and few persons ever eat sugar to den 
The fear th It cause stomach fer- | 

he fear that sugar will cause stomach fer- | 
mentation. appears unfounded, because the 
Ich acidity’ in the stomach doubtless makes 
fermentation imposible. Moreover, the body 
is well supplied with acids and the cherical | 
teveleratory called enzymes, which break dom 
common sugar into the simpler sugars 
the body eam us. Even mill sugar has bo be 50 
broken down into dextrose. Cane sugar gives 
with dextrose an equal quantity of fruit sugar 
Ue lvls which must somehow be changed 
er ink dete beret boy ca we 
‘the organism canot be re- 
Produce inthe laboratory as yet Hey, of 
‘use, w already broken down. but its leviiose 
tmust too be changed over to glucose or des: 
tre. 


Reese toa 
el, 

Tananas are 20 far absolved that special- 
ists are advising them as ideal food for very 
oung infants. “A standard medical journal uf 
America literally finds nothing gastrically 

1 well-made fruit pie 

fried potato has been found guiltless 
‘The starch is more iv cooked than in 
boiled potatoes and no normal human stomach 
should find fried potatoes indigestible unless 
they are ealy varnished with ft 

dors in certain sensitive prople inter- 
the deiate mechanitn control 


Foe 
fere 


gtie motility 2 
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Out of Work-- 


Got a Foley-- 
‘Now Making Good Money! 


(Ste ae faster Than hand 


1 Beal 
‘Sf 


nd al N.Y. 


wean have a steady year around busi- 
‘own with Foley. Be yo 
and make good money’. File 
sa for earenters, miracary wood 
working at, faery eho farm 
Tomes. No eatvasning. Just 
ut tee anv te the Foley 
Twitch.” The Fol 


your pres 
$5.00 "4° ‘day: ‘extra. We'll hel 
pee Ou erat, Wen et 7s 
ng aa fling businens 
drow 


BUILD Yrwourwet. CLOCK 


rofitabte spare time work for winter. 


ee eee 


FUSE AEE ALURPRIAT PLAN 
STALOG: 


American Chime Clock Co. 
1691 Rafer Sset, Philedsphia 
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What Doctors Don’t 


Know About Diet 
(Continnat rom page 136) 


‘A curious quack dictum is that “milk, 
sara and fete an si orang combi: 
tion.” not necessarily true, for it 
enil depend alingehee oo reine 
Certain fruits could readily make 

tion alkaline. 

Nerf moe thn oe Kid of tar at 
ssny meal b anther. In ‘soo 
ie alt hound tea stare fn ore 

he mitre of bread, butter, meat and 
potatoes is very harmful.” 10s, then milk too 
Inust be harnaful for it combines the same 
food materials—protein, fat, carbohydrates 
(Stare andl sugue) and mineral matter. 
bent tte bea, they make, the 
blood '&. good eliure medium, promating 
infection,” says another it physician 
‘The truth is that the Wood is nora 
ileal allure medium for bacteria and” the 
Piece coe ce pe Seay Hn we 

soa stream mach 

Tn exposing food fallacies such as these, do 
sot pine fat Tus sakig sik the 
Importance of proper diet. Scientitie nutrition 

“italy necewary and i too much neglected. 
stead of reliable knowledge to guide us in 
healthful eating, “we are on ‘and 
Devrikered by all sorts of reckless quackery 
And unfounded theories. "What we need most 
A ali closer cobperation between piysiians 


‘and Iabora tors to earry the latest 
fedentife diet to the public, 
Experiments have demonstrated. eonclu- 


si hat the prevaling American det today 
is deticient in health-building materials. ‘They 


isi is ev 
4 fare visited upon 
tions, It i wll known, too ha so 
sarc ar and bh be real From 


'N GENERAL, we Americans eat too many 
‘over-refined cereals, too few green v 
bey" too ich, muse meat to 
‘such as liver and Kidney, 
Meslel fod sabes 
revailing American diet, consisting of 
milled Cereals, peas and beans, meat and 
‘Gent amounts of milk has proved inadequate 
‘alum, so vitally needed for bone bulling, 
‘and in vitamin Avwhich promotes growth. 
‘© diet will prevent even a rat from reaching 
fe aor ataing normal elt AC Sk 
nee, a typical menu of sue etic 
food does not look so dangerous. Tt might 
‘consist of—broiled. steak, ‘mashed potatoes, 
uttered beets, combination salad (or gelatin, 
‘bread, butter, sweet pickles, 


‘hroughout 
several generations, the en 
frually deteriorates of old 
Seer catiy ned kl Ce moiate seam 
ourahed Bot dl fat soluble 


heed to ruse our milk consumption to a quart 
ttday to-a person, and inrease our consump 
tim ta ee ling fou, cee, 
creamed sos, pina, trai beet tons 
fery leaves, romaine, collandy lettuce, cab 

oe cauliflower and endive 

Sp yo wl dk ly of mi and 
‘eat frely of ram or lightly cooked 
{ables and raw Fruits to round out 
bite dit, you ill tal the fundamental 
requirements of well balanced nutrition. "You 
gap forget about “ping on adit” and be joy= 
f 
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No sport like motorcycling 
—no motorcycle like 


HARLEY-DAVIDSON 


health and the beauty of the open road 
crowd every mile when you ride a Harley-Davidson. 
Distance means only the pleasuré of covering it. 


Alone or with a pal in the chummy, comfortable side 
‘aryou can travel the highways or back trails safely and 
in solid comfort — and 2f per mile is all it costs youl 
Built into the 1928 models are all the improvements 
learned from 24 years of motorcycle manufacture. Front 
and rearwheel brakes, throttle controlled motor oiler 

and carburetor air cleaner are only a few of 

“1 the features of this great motorcycle. 


of his Pay-As-You-Ride purchase 
the coupon for our new catalog. 


Hartey-Davipson Motor Co. 
DEFT. FS. MILWAUKEE, WIS, 


HARLEY-DAVIDSON 
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Operating Speeds. 
Work at machines may run 
too slow, or the machines may 
run too slow:—Veeder Coun- 
ters will tell, 

On the dial of a Veeder Pro- 
Sabena eea a 
up) 
the operator, On the dial of 
a Vases (Counter, you 
n see and keep up the 
of machines. “= 


of macl 


COUNTERS 


‘This small Rotary Ratchet Counter 
O tlere as rguedlertearing the 


The farther 
the low inmavd tier 
umber rex complete 
revlon the lever epters 
ten. Ths counter ean be adapted 


0 end of count purposes 
lig the tw fh eve hie $880, 


(Cut nearly full size.) Senil Resolution 
Coen tho $2.00, 


Speed Counter 
Here's the handiest instrument 


fo your | 
‘watch tomes to 0; release pressure when 
minute is up. A spring clatch eootrol the 
‘recording mechanism. 


(Cut tee than a 
‘The Veeder Speed Counter enables you 
to keep motors, engines, generators, line 


shafting and machines operating at efi 
cient apeeds.. Price, with two rubber tips 
(csillntrated), $3.50, 


The Veeder booklet shows in- | 


The Veeder Mfg. Co. 
‘4 Sargeant St. Hartiord, Conn. | 


Exit—the Torch Burglar 


‘conductor, and it 
‘all the heat from the 


bp Urengh Be ht fark thea butte 


UL sieht.” said the metallurgists“ you 
oem ca stand the glare of torch we'll 
‘<2 hat happens with tel, on and cope. 
“The baskets agreed to watchs 
‘A plate of see! one inch thick and » foot 
scjuae was stood on end against a wal of fie 
ira "An ou-aetiene toch, wer 160 
pounds oxygen and twenty pounds soetylene 
Pressure: Burned hole throngh in two. se 
Sndst A plate of Bverpy ster one inch thick, 
pero in the mate times 
‘A'plate of cat iron two inches thick was 
baru thug ig mventec cn, wing 
2 Uhreeghtheinch Aaxing ro 
“Now we'll use cast Hom miced with 
small portion of copper” the metalargst ane 
nounced, sad his amistants racked 
plate against the fire wall A Busing rod was 
Senin ‘wed and. hole: baroed” throught 
‘Weaty-one second 
Next the section ofa circular vault door was 
rolled in. ‘This section, sixteen ches tick, wat 
Ie oa cin ayer oc, a ig 
iach layer of east copper, and s tro- 
| inch layer of ve-ply chrome sel. The sae 
a the hose leading from tank to torch was 
increased ton half inch. In. twenty-four 
seconds a ‘coe and. one half inch hole 
armed through. "Twenty pounds of gus w 
consuaned 
Now we 


FY Pare copper,” the metal 


‘burning time, the torch w 
had eaten in only seven 


cast is plate we tried before. When 
‘you prolong the torch operation two bours you 
have beaten the bank burglar.” 

‘One final test was made with m new secretly 
‘compounded vault copper specially treated for 
| dill ‘and torch resistance. Against this a 

torch burned for ten minutes, but had ‘no 
effect on the plate 

Since then 400 of the largest banks in the 
country hae, installed yas made of the 
new copper shield.” Burglars have attacked 
| several of them but, in each instance, have 

abandoned their attempt 

Afterall, the lowly copper, which most hank- 
| ers detest, has proved one of the best friends 
he's ever found. 


Make More Money 
| one's Ha sng orion 
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Is Telepathy All Bunk? 
(Cannnd om sve 32) 


the collected experiences of eminent persons 
fre flaws that cate doubt onthe evidence: And, 
1 Dr ‘Ena ats, “Peale don leas 
Imlarepresent the facts conscosaly, but 
fei perso the “i, costonty ‘ 
thereafter they unconsciously” exaggerate 
little point here, and another Urey until the | 
final sory goes off ata tangent quite distant 
tet ee me 

So science dimives 7 ase 
cols ns ftp’ with = sag and 
an," Intereti 

“hs foe the Seecasrtins of profsonn! 
rind readers, these are slot ‘universally 
‘tlmited to be fraudulent. ‘The majority of 
the profemionals donot’ every clam their 
resulls are more than clever trickery 


JR. RICHET and Warcolier mention that | 
"Thomas A, Baison was led to believe in 


rind, reading, some ten” years ago, by. the 
exploits of a profesional mind reader, Burt 
Heese. Now Dr. Walter Franklin Prince, 
Uriliant and. relentless investigator, has re 
veuled that. Reese's method was mere sleight 
.of hand, If Thomas A. Edison was deceived 
and if men of the standing of Riche and War- 
nevertheless oer hs alleged conversom 
‘as evidence—we ean see why the psychologist 
liseredits ‘both the exploits of professional 
tnd readers and the testimony of eminent 


Dr. Coover myx that i telepathy can ever | 
be proved mt be bt pptnaga 
LGhtrtory, where al condions an Beto: 
tle ha ed 
F iy record atthe tne 

TBafore we come to, the laborto 
mai hee foun cs 

Te concerns “Pifemor Gilbert Murray | 
sere la oes Be 
T0Rs, haa had. thirty-ale percent of complete 
icon in ether gusng'o receiving etal | 
fies rom up of ead ary | 

hin on ho en ie 

‘abd when the profesor returns they 
cngentate mentally pan and be allem 
corm gt oe ed 
fiom iterate oe hear. 

Tasted Dr. Estabraaks how the peycolo- 
itpinins Predensor Mureay'sextreordonry 
faut 


cexperie 
drawing 


“ PROFESSOH MURRAY hin pects 
1 posailty of ome sort 

Pell Dr. Estabrooks. ewer 

that ‘he is one of the best read men inthe 
wi Ad fy hy uemscos mind tee 

Cima a great a itera 

Cer Arial Exons tin he cones 
il 80 ue om htt ut 
other members af 

i rou may ya op te appropriate pce 


in hit own mind. 
Modern psychology teaches that there ean 
be no thoughts without muscular movements 
that tend to form words. ‘The possibility that 
Professor Murray detects and fnterprets such 

movements is inporanProene dow 
jastrow, paychologist of the University of Wis- 
with delicate 


Loni hp 


objector outline roughly 
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“Get the message through” 


An Advertisement of the 
American Telephone and Telegraph Company 


Ix THe Sixties the “pony 
express” carried the mail 
over mountains and Indian 
wildernesses from St. Joseph, 
Missouri, to San Francisco. The 
express riders and station 
keepers won undying fame for 
getting the message through, 
regardless of hardship or danger. 
Today, in the city of Denver, 
there is rising on the site of one 
of the old pony express corrals 
another splendid structure dedi- 
cated to the service of modern 
message-bearing—the new 
headquarters building of one of 
the companies of the Bell Sys- 
tem. In fact and in spirit, the 


Bell System is the lineal 
descendant of the pony 
express. 

It is this spirit of responsibility 

that causes operators to risk 

their lives by remaining at their 
switchboards in the face of fire, 
flood or other great danger. The 
same spirit calls linemen or re- 
pairmen to go out, even at the 
risk of their lives, to repair the 
lines in time of accidentorstorm. 

There are no instructions re- 
quiring Bell System employees 
to endanger their lives. It is 
the spirit of communication that 
bids them, “Get the message 
through.” 


FORD OWNER 


NIC BREDARS SON MFG. CO., Rock Island, I 


MILLION DOLLAR MOTORS 
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RELIEVE PAIN 
WITH 
PENETRATING 
HEAT 


fe “i 


Relieve Congestion and Inflammation |“! 
vith — Red Rays 


Deiat ‘Agegt cere 
mo. ee 


sfangidefatedecls 
fost Pecrsburg.| 
‘ct tamibege, Catarrh 


1041 Union Ave. THE WILLIAM CAMPBELL COMPANY. ‘Ailanee, One 


Getting Ahead? 


Read the advertisements on Pages 136 to 
| ses sels ana pe te eae: 


If You Want the 
Marvellous Super Set 


VICTOREEN 


HT ke Boy acy Tae | 
VICTOREEN 
“112” Audio Transformers 


Price $22.00 oe 
Wyte for Fre npr REBNIE. cs 
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Is Telepathy All Bunk? 
Contin rom ap 1 


Stanford, two hundred students were put 
UUnrough ten’ thousand tests in which the ex- 
Perimenter drew a card and sometimes looked 
4 it and attempted to transmit the idea of it 
{othe subject. Out of 5133 cases in which the 
‘experimenter actually I 

‘cudeavored to transint its name there were 153 


correct guesses pected from the theory 
‘of probability (128) that Dr. Coaver decided 
hothing but chance had operated, Purther- 
more, in 4805 cases the experimenter did not 
Toole at the card and made no effort to transmit, 
it. The results of this series of tests confirmed 
the results of the other. And finally, in a series 
ofa thotand test with tem stents who 
Seemed to have special psychic powers, there 
Tinto beter showing for tehepathy than the 


Be Confers nope reals wert paral 
by Dr, LT, Teton, at Harvard, eho ako 


gd plaving cards with to grater urea 
: ‘Murphy took up the 

The great balk of my work has yiekled 
results closely comparable to. those of Dr. 


Coaver: that is, the vast majority of successes 
coffer no difficulties of explanation in terms of 
‘coincidence 
“The fourth st of laboratory experiments was 
carried out by Dr. Estabrooks, who succeeded 
Murphy in the Prychical Rexcarch Fellow: 
ph 


alec. fa anot 
the fist hy a lowed 
td viualled oe intently a ach 


ENSUTY THEE stject, 
correctly 898 tinmes: if ti 
determined by chance alone they 
‘named it correctly only 80 tines. They named 
the suit corrvetly 473 times, chance of correct 


results in sev 
ok concluded that 
not bo explained 
nd that there heed 
to be some unknown iniman faculty under- 
lying the correct naming was implied by one 
dcircumstanee. The student, in namin 
the first ten cards “transmitted,” were unk 
formly more sucerssful than the’ second ten 
If they tamed only by. chance, there should 
hhave been no element of fatigue. If there was 
some huinan power involved, fatigue would 
be explained. 

Furthermore, in one series of tests, a moment 
of rest wat allowed between the naming of the 
first and second tens. The second ten were 
‘named more succesfully than in other seriex 
‘which were run off without a rest period 

Tut even in Dr. Eastabrooks’ experiments 


there are circumstances that leave room for 
doubt. 
For instance, the, twenty-eight subjects 


in a room sixty feet distant. ‘There 


rly oy yi sl 
sot oe oe See 
se Be sak he a as 
Sea eset 
Fret fey to nto ae 
antenareeren nets 


power isso weak as to 


doors are interposed, then you wi 
tereaplain the parent sores of tel 
‘experiments by Dr. Murphy and Wareo 
‘when the distance was anywhere from two to 
thiety-sic hundred miles 

Aid there ison record a brief set of experi= 
rents by Professor (Continued on pore 121) 
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Is Telepathy Bunk? 
el om se 12) 
HL U.P, Beugmans, of Groniagss 
so Hold ig ‘which the mtcomer Oe 
nSibered the fetes conse ore ts 
Seco coe ocean me 
Nevetbles the negative outs in thee 
adisian iepeioests en to coenirtatoe | 
fhe erabel phenomena the eter tre 
Ileal ar iafebor Wie ilebery, rector 
tl the Papehelogieal Laboratory atthe Cater 
Say of Michigns pute te eves the laboratry 
eoeinnts ee inte Kops of rein 6 
Sekehecoucion ontlepelty 


to test mass telepathy 
directed such an experiment in London, ai 
‘pouncing by radio the moment at which several 
persons in a locked room we.2 concentrating 
hipon certain undescribed objects. Out of the 
125,000 listeners who next day sent in guesses 
fis to these objects, #0 few were correct that 
‘nly one conclusion could be drawn’ Neither 
telepathy’ nor the theory of probability. gov- 
cerned the results. 

Professor Hobert H. Gault, of Northwestern 
University, conducting a similar radi exper 
iin Chieago, reports negative findings 

So the radio expertments have failed to 


‘of other Amenea 
nprepared. to draw 


"Pe 
in till ‘om, tral, withthe odds enormously 
guint it. 


Nations Join to Sound Seas 
(Contin from page 19) 


of its echo. The device can make more than 


wings an hour while the ship is at 


NH Heck of 
‘American 
resentative at the Prague meeting. the great 
yi ikely to reveal important knowledge 
wakes and. their enues: for” three 
i of all the quakes originate a the sex 
‘baticularlyetive birthplace of tremors 
sccm to he it the Pace Ooean 
“The plans include establishment of new 
scismogtaph stations for the study of exrt- 
fund ‘the. improvement of stations 
ting. Then experts wil be able to 
chere a treme occurs, and to 
ping of rock formations, which 


will include studies of varia- 
‘of gravity. Objects weigh 
some places on. the ext 
others, These differences a 
indicating variations 


"i aie Uo wa 
Virtually imponsble to" mpasure 
Yariations on shipboard, ‘Beoause tthe 


ricki 


TH difficulty was solved by a young 
Dutch explorer, Dr. Vening Meinese, by 


‘ofthe ship. 


at catee re ae | 
he completed. sub- 
he wad, making 


of en 
the mime ar on lai, it somew! 


facts may have » direct beat 
tions ofthe earth's crust that resulted in 
formation of the canyons. 
Tefore many years have passed new knowl 
edge of earthquakes may have robbed them of 
rie terror 
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A PRECISION TOOL 


For the Machine Shop, Manufacturing Plant 
Service Station and Electrical Shop 


New Model 
Back Geared 
Screw! 


Larger Sizes of This 
9-in. Bench Lathe 
Cant Coat Extent 
SES a le 

g: BE ies 


. Built in the same plant where 
PALSAEALUUM 38,000 other fine Precision Lathes 
WAY i [sy dave been manufactured for the 
United States Government, Ford, 
Westinghouse, Bethlehem’ Steel 
Co., U.S. Steel Corporation, and hundreds of other 
large industries in the United States and 64 Foreign 
Countries. It is the world’s largest Lathe value, 


Features and Specifications 


Power Feed ta Carriage Precision Lead Screw 
Setoverloe Taget Tarnigg Cots threads 4 wo 40 pee inch 
Hole through Spundiei¢°" Maximum drawin Cole vise 34° 
1A number of attachments can be Sted to the Lathe for 
‘Miing. Grinding and various other clase f woth 


Small Down Payment 
Balance in Ten Equal Monthly Payments 

A small down payment brings you the Lathe to 
‘use while you are paying for it. In this way it 
fears its own cost by the work it does and the 
savings it makes. 

‘The complete line of South Bend Lathes ranges 
from 9 to 24-in. swing, and {rom 23s to 16-ft. bed. 
Write for name and address of your nearest dealer. 
‘Ask for Free Booklet No. 22-K and Catalog No.88 
gm New Moet Sch Junior, ano ‘out complete Lathe 
Goatlog Nox 88 


South Bend Lathe Works F 
948 ast Madioon Stret Seth Bend, Ind U.S.A. 
‘New York City Salearoam: 183 Centre Street 


SOUTH BEND LATHES) 
‘Make More Money Sus" "nes 


Ring You Will Be Proud to Wear 
SEND NO MONEY 


50 th 


‘in farnisbe in hyper 


WR 
9°52! New Model Junior South Bend 
Tatne ith ong cuncerohate and 
‘equipment: Price #iee: 


Other Popular Selling Sizes 
(3 rn 


i, A 


=Se Sus irony avec 
ES coterie tre se 
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WEEKS AGO 
he clipped 
the coupon 


Other fellows had left him in 
Girls 


¥f popul 


True Tone 
He thought himself musically dumb. 
Still, the ad said it was easy. He 
mailed the coupon, and later sent for 
‘4 Saxophone for six days trial. Before 
the end of the week he was playing 
That, was six weeks ago, 
today he's “‘popularity” itself. 
He is always welcome, everywhere. 
You can do it too! If you try. 
If you can whistle a tune you can 
‘master an easy fingering Buescher Sax- 
‘ophone. "3 lessons given on request, 
with each new Saxophone, teach scales 
in on hour and within ‘a week you 
can be playing popular tunes. ma 
‘Six Days Trial - Easy Terms 


‘estab book, te Seory of the Saxophone’ 
for literature describing tive ‘ostrument of 
Your ‘choice: “Send: ie today. 
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Found—Whole New World 


Under Our Feet 
(Continued from page #7) 


leaf, every cornstalk, every dead! rat. every 
particle of organic matter from which life has 
departed has been temporarily ‘withdrawn 
from circulation.” If it were not restored to 
circulation, the whole volume of material 


rkers gets at it from the air or from water 
or rn the earth. 

“We can also use extremely low tempera- 
tures—freexing oF cold storage. We ean use 
potwons—as with embalming, oF preserving in 
‘Meobol, or pickling. We can use disinfectants, 
like carbolie acid or formaldehyde. 


Mryates 
thousands of years; embal 
off the microdrganisms. ‘The Fy 
aided by the fact that the air of 
is yery dry. 

Science is not alone in checking, 


hhave resisted decay for 
of ing killed 


‘Nile Valley 
Teast 


temporarily, the work of the invisible empire. 
‘ince the mierosoipic workers require moistte, 
Nature dries ut the things she needs to protect 
‘against the proceses of ‘the plant sds 
that have to be kept from season to season.” 

Tn the world of the soil are both plants and 


‘animals. There are different races and nations 
find tribes. “Some clans are bitterly at war, 
some are friendly. 1 asked De. Lipman to tell 
Ime something about therm. 

The biggest class,” said Dr. Lipman, 


made up of bacteria.” Some ean move about, 


{ise feelerlike le 
up and 


‘Others move by doubling 
"The plat ifs” Dr, Lipman went on, “is 


oupend Cia of cig aad Penge 
feou rensbling ght some of Us lange 


‘anything they fold themselves around 
Hite vig Somachs—which i about what 
they are, 


Te an average sll ity 
illo maybe alse sd nga lid ot 
im ma fun and allied forme 
finda far salet number protora. ‘The bal 
ance of forty-odd million are usually bacteria. 

Dillrent il population races have some: 
shat diferent functions. ‘The duties sf some 
of the bacteria ae Known: the exact fonctions 
‘ot others are stil ungucsed. 

Oe ofthe eates species tobe cassie,” 
Dr. Lipman sash, “was the sig 
baciioe that ‘ives in the roots of alll 
Whether it breather out nitrogen while il 
alive or gives of matrogen when iti ead, hae 
‘ot been determined, Bat some way or ether t 
ores up nitrogen in the mil Alfalfa, Bke 
other members of the pea-and-bean family, 
‘quires ots of nitrogen” Withowt the ant of 
the altrogen bnciles (Cantina ov pop 123) 


Sport Bodies for Fords 


at FACTORY PRICES! 


3939.50 


ek ¢ era ryecti ie ete 


4 Suip MODEL PLANs $1 


Plane, and loatrctous for Mae 
TTA. oda 


hip al 

fern RG! tneaiog 
SEA ARTS GUILD 

730.8 WINNEBAGO ST., MILWAUKEE, WIS. 


A 2c Stamp 


—will start you on the road to 
success. See Money Making Op- 
portunities on pages 136 to 166. 
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Found—Whole New World 
Under Our Feet 


(Continued from page 128 


i take wha it ids lend in he se 
froversing it greatly. But when the particular 
Tecinaispresent In great numbers aitropen i 
drawn from the ar by the plant and farmed 
‘to the bc 
them grow lange, richer iy 
And the soil nates of hing impoverished, 
Actually enriched even though the alfalfa ix 
tat and taken nny. nod oaly the ruots are 
‘lowed wo remain, 
you realize that there may’ be as 
of acre of 


than a quarter of a 
. lus becomes evident. We have 
flready itaported more than to million tons 

Til alone, to be used in ene 


{tory for-nitrogen, man 
ing out a profuct we 
tir the dof en 
faliat the underground pop 

ot nitrogen forum und enn dt aost 
dp agent 
dy ngielture ey 
sein for ft cents oe 


iment stations 


No-o 
Tinto this new sce 


iegnn to die off o change rp 
the potato erp fled With m 
of falure the yreat Ish emigration to Ameren | 
te ecal Mstory 
wae changed 
Back in the mide of 
century, the Black 
00 “people 


be 
The fourteenth 
ed aoe than 
‘sloun Bell 
: inh uel in 
dering ever the presence of the 
ic. bacilun, inthe, black. rats, 
it in rr 
Ioaona andl sole an ertala ther regione 
To lod of ioe a 
But teense of the 
gen the balance of power of the 
protein atl fang! 
eee expecinea.” 
oe have beet 


Tube 


of he Mids Wet i 


ins operated efficiently in 
‘representative of our station | 
‘went to Rotharasted.and one of theflothamsted | 
Westigations. We | 
ial sterilization of soil, through | 
heating, kills off most of the microdeganisme 
Tut many bacterin are mare hardy than their 
‘protozoa. Consequently, after the 
ad conditions for increase ute Fi 
‘the bacteria multiply unchecked 
numbers are even greater Ua be- 


Tore the partial sterilization. Hence the greater 
fertility ‘and the apparent contradiction has 
been explained.” 

This one new revelation alone may chang 


POPULAR SCIENCE MONTHLY 


If you have never heard a Day-Fan 
Electric Receiver, you don't know 
pod a radio can be. 


‘an light socket operated sets 
are of two types—AC tube sets, and 
those using a compact motor and gen- 
erator, Both Jorious in. tone; 
always ready to operate at a touch of 
the switch—neverunder powered, never 
run down, and there is never a doubt 
about getting the radio program, Bat 
$05.00 up. Single dial 


tery sets fro 


control througho 


-of course 
‘Send in the coupon jor 
full particulars 

@4 Day-Fan Electr 


Use the Coupon/ 


The Radio Used by the 
Great Broadcasting Stations 
Send for Full Information 


‘ARTE 


New “IMP” 
Automatic 
Power Switch 
(a0 wet) 
Repla-es relays ad 
Sst Sion Resi, 
Any deater can supply. 
‘InCenade: Carr fle Oo. Lt Torte 


© This seat on « radio, toot or oil burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS, Ses pase 8. 


Lay it with 
SMOOTHON NO.7 


' etecltaae 


A DIRTY garage floor 
eyesore as a dirty car. 

Ordinary concrete is porous. Oil 
sinks in,and makes ugly spots, and 
appearance is also marred by the dust 
that grinds loose at dry places. 

By mixing Smoth-On No, 7 into the top 
layer when laying the floor, you get a perma 
ently smooth, dens, iron-hardy non-abrading, 

fr uae that sede tr, abot 
an. Adding the Smooth-On No.7 tthe 
Concrete tavolves ‘no. special eflort—*merely 
Spreading over while the top surface i wok, 
rubbing in with s float and Saishing in the 
‘ordinaty way with «steel trowel, 

“The extra cost for the Smooth-On for a 
siaglecar garage th sbout 3.50 and. anyone 
familiar with the working of concrete can do's 
perfect job, 


FOR WATERPROOFING 
SE. SmoothOn No. 7 
ofa mate 


asbad an 


‘alo for waterprooting 


old damp and leaky cellar 
Rares FA walls and floors, boiler pits, 
stopping 
ponds, 


the only practical 
‘waterproofing material that 


 tocuet ‘can be applied from the ine 
Side and to wee or dry sur 
face. "On old concrete, and 
Write fer masonry surfaces, about 35 
FREE BOOK is. of Smcx 


amend 
Sen li 


Get Smooth-On No.7 in 
fin or 3, goof oo. bg. 
Hf your deer wil no supply 
you, write to us direct. 


‘574 Communipaw Ave., Jersey City, 
Please weed literature on South No.2. 


Name. 


‘satren 


208 


| ehcp ene ere 
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Ford Gambles for 
Huge Stake 


SaveYourE; 


es | 
eit sures — “When 1 


Farringion, my wie © 


Gicuryear edd daughters sing 
‘Baery home should havea eat one” 


for single tire, and that each of America's 
$25,000,000 motor ears uses four tres and prob 
abiy a spare, you can undertand wh rubber 
fas becmae'a treasne. worth, garahling for 

‘Aside from the new plantation projects, the 
mont promising powsbaities for creasing the 
Anrlon oupely Iain tho srowieg of robber 
Sickaieg clei see weeds ond te the chem 
Pinion of ath rier. The US 
Department of Agriculture bas succeeded in 
rowing Par rubber seedings in experimental 
fanlens near Miami, and bas eutivated more 
Tian s score of rubberpiclliog 

Certain of these natives of desert regions 
are bors teed br Chlersis ton! Sa ard 
alleys of the West. One in particular, the 
Mexican guayule shrub, now is prod 
ier in commercial quantities in 


At lat—a Long Feit Human Want ia 


ea 
Sree acne" Be Parnetons pore 


5 arene tare = roll 
feces caters Aeros wl A= Reading Table “i. 


‘pecially, since it thrives in waste lands and 
‘elds large quantities of latex. 


problem of successful rubber produc. 
tion in. the United States, however, in- 

volves far more than growing such plants in 
large quantities Machines and methods must 
be found for harvesting and extracting Ue 
rubber economically enugh i 
the extremely low labor costs of Uhe troph 
rubber plantations 

"The same problem bars the way’ to commer 
cial production af synthetic rubber. Vor years 
Ube Chemistry uf rubber has been understord, 
Filteen years ago a Weitish chemist, Prof. W. 
4G, Perkin, produced rubber from potato starch, 
while a German, Dr. Carl Duisberg, exhibited 
synthetic automobile tires. More recently Dr, 
Frits Hofmann, German chemist and director 
‘of the Upper Silesian Coal Research Institute, 
in Freiberg. made synthetic rubber from coal 
tar. And Prof. James F. Norris of the Massa 
chusetts Institute of Technology and Earl P. 
Stevenson of the Arthur D. Little Labo 
at Cambridge, 
thetic rubber can be obtained in grest qua 
thes (rom waste products of oil reverie, 


1 DOUBT remains that artificial rubber 
is possible. "In every instance, however, 
the cost of producing it has been too great for 
wes of research tet it 
the United States and clewhere are seeking 
the solution. 
At any moment they may find the answer 
A few weeks ago Dr. A. vou Weinberg, a di- 
rector of Germany's great chemical trust, said 
“yuthetie ruber soon woul be produced ry 
‘coal commercially and sod in competition with 
natural crude rubber. The new product, he Ideal Gift 


‘comes from the discovery of ext, Sle 
Pa 


Conserves the Life of Your Eyes 
re sve helper you have aw 

Your eyreseommerven yout 0 
Fensre™preventanyestraun 


FARING TON 


‘i “pale Ta 


simplifies the 
process of uniting, the ‘chemical constituents 
‘SC rubber found in eval tar.” He declared the 
Product equal in quality to natural rubber and 
Cheaper to produce. Reports indicate itis an 


‘Se from the sal 
ther rubber gods 
tser and machinery, experts ante ux that 
‘it robber ‘now eam be made into good tres 
With experts of chematry, engineering, 
agriculture and other Sede of sienteoning 
in the search, 8 seems hardly likely tat the 
{cared rb famine i the United States wil 
materialize. Indeed, is entirely possble 
{hat within the next few years we all possess 
raise quantities of robber and rubber goods 
‘at lower cost than ever before. ae 


of worn-out tires and 
sstakonpeoeed pase ‘The Farrington Company 
‘21 W, Ele st 
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| Why Don’t We Fly 
Straight Up? 


foes Change one 


superstructure and  foothall-shaped shock- | 


iad Fiat ttleaehmecer | Hl Rey lead 
tt pcarpepr astute ctigon ead- 
eae overtefund eeboalyinaringpOCt aod 
Ehahiickgnaacicemaeewtae | |! for either trickle 
(ete awa ar 

Se ee 


wine, Saker Atos, creeee| || OF high-rate charging 


f'that could glide to a landing if anything 
went wrong. He spent a small fortune in the 
is later machines made 
‘at it could be steered. 
“This type of craft could make a safe ling 
‘asan airplane only when it was high enough to 


Also charges your 
automobile battery. All 
with one charger— 


gage al hen ce Me ome Recon 
Gvcumeeee ||| Sees) we |S 
ti “utopia wife's huge eters Tow ‘rickled in daring the | SAmpereRectigoo| i Westinghouse prod- 
iefiniari eee | [| ceaaies seep | Meneses) Oa 
ise haw aa cee nic aur thatthe radio i eassummoke 

a er een ~ =p asim aiictoehn 

Ci eon se pooer reer | gpgac} || mmc mncete 


sions when prolonged use of the harm if you accidentally tune in 
set drains more power than a or if the power company shuts 


MnoDyiN Trickle charger caarepiace, Rect>offthacurrentwhile you'r charg 
‘the first cally self. faleneing gon’s high-rate charge will put ing. Rectigon is an economical 

iype of vere Abiagerfts Dre Bother Jour battery on its fer. Another chergngourse—tosave you from 

Ih sine init Serine Senpetchtecminalsand’you. ‘sented chasging' cots ow 

rma moto tthe 8 Ary Ai suenpeict etanle cate eee 

Bane, Army Air Corps gave bee then for | HH wesrioHOUSE ELECTRIC & MANUFACTURING CO,.E, PIFTSBURGH, PA. 

tar males ire Hight the rat shot ten fe Wigan Ae Reseed at pages evo 


Teide: “Tune ia with KOKAKYW-WBZ—WBZA 


Westinghouse Rectigon 
pho ee BatteryCharger 


Hy miler an howe 
scended, just as a fe 
of early two 


Teonce carried three 


dE seayed t Recrou—for treble charging 


Desider Rectgon and Rec: 


ime (cvs Connect le permancay 
Tout propellers, designed for high fi so your wet TAS barr 
rer, ae the Sopot ante bla Trey tne yu ton off the 
Ii by: being tied toward the center at an lee Resoe pot bn new powe pervs ereondrcrteay 
igo bout fi degen Ae nxn a the {eth neat programs Trouble phe 
copter sung from an even keel and com fieewrune 0 meds or chem mies 
sequently moved in the direction of the sway, hk hae ne moving pares iaseesan 
sin aie fa td Kabwtable to 35 and. Beame 
cpeeel " it, To nee a ra an 
a the pilot's han 
Hattened out the propeller blades on ove sce 
And increased the pith of Uhose om the other, 
ths tipping the whole machine in the air asd 
ing it to "deft" hortootaly. In ease of 
‘motor ftir, the 90-square-ot aren of the 


ies compared evoahy with hat of an 
itplane’s wingss the machine could settle 


eataia en Getting Ahead? 

eee Sete sy ee auc 

Sahin come etting Ahead? 

Berrore. attempting a free flight toa great | Read the advertisements on Pages 136 
pt ae oly caper ber red niles veon ey 

i eee re oe 

sro peel eg Dasa ee ak 


ut the Goverament was unwilling to under 
take the additional expense, and-all experi 


De. de Bothesat maintains, is the principal 
reining. problem of helicopter senign. Tt 
Should be posible to simply the design of a 
‘ertialiytog machine and to construct i af 


wBuitd your oven sth ‘RASCO" Parte” 
a Sontaiyea96-# Pak Hesfew Your. 


Tight materials, ina way that would assure its 
success, | 
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Col. J. G. Vincent 
Vice-President 
in Charge of Engineering 


PACKARD 
Motor Car Co. | 
Says: 


“My Nokol has operated per- 
fectly through four years of 
service and we have never 
been without heat during this 
time. A year ago I installed 
one of your new silent bumn- 
ers and after carefully trying 
it out, I wish to advise that I 
consider it a perfect piece of 
mechanism. I will always feel 
perfectly safe in advising my 
friends to equip their homes 
with Nokol.” 

Don't go on putting up with 
the dirt and drudgery of old- 
fashioned heating methods for 
another season. Now is the 
time to modernize your home 
with Nokol oil heat. An in- 
stallation can be made with 
practically no interruption of 
heating service. Call on your 
local dealer and see the new 
Silent Nokol in action;or mail 
the coupon for instructive 
booklet on oil heat and details 
of our attractive budget plan. 


is e 
NEW Silent 


Nokol 


AUTOMATIC ok FOR HOMES 


FREE—NEW BOOK 


‘AMERICAN NOKOL COMPANY 
“G01 Schubert Avex, Chica 

Pree send 

ee eur 


elsraer Mok on i ac ad de 
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is reddish brown, with few knots, easy to work 
and extra durable because it is mostly all | 
heartwood. Tt has fine grain and uniform | 
texture and is especially’ suited for studs, | 
joists and rafters as well as porch ceilings 

while itis often wed for porch Boors and rail- | 
Ings. Tt fe perhaps the best compromise ot all- | 


around lumber for inside and outside. Of 
course no compromise is equal to a specialty 
Tora given purpose, and we have better woods 
for ‘entirely exposed positions” 

or example?” inquired the young mao, 


era swamps and thereby seems 
San of cnsece Wine vet ot bord 


everything outaid nd many persons 
Tike it for interior trim, Since moisture and 
heat do not affect the woo, itis desirable in 


and brenuse a proper combina 


of woo makes a beter bose tha an 


. 
‘Cypress is not perfect against hard 
Ws oor ta tra it tee to be 


Te would be wasteful to tse 

‘rere comm 
Ba fell eyper sething or sib ooh 
might justify 9 thing o nee patel. 
ing on the ground that this wood has special 
inwolating val.” 


AM a litte 


ing acoet ek See 
it onetonrt as 
i kp epee fa 
Wing sist athe 
mithagsh bene ette 
Sa genie tt ak 
eotar dca ea ck 
Sa Seles eens 
Seaton’ eiteee 
Sopa ete 
Sie 


squared 


sl wshbs aad Kgthn hoses western red cedar 
fag lrgy take the place of white pine for 

‘or elapboards. ‘The color dors not quite 
tthe names being brownish bull You ca tell 
italso Byte spicy (Continual oe page 127) 


Starts Your Car 
INSTANTLY 


ran now start any ead motor without tre 
Sted, ives the use 


Satisfaction 
Absolutely 


‘The Impelerator Corporation, Dept. 325 
25 East Jackson Blvd, Chicago, Il 


Wang interented 
‘Addie, 


Owy. 


By F. E. SENGSTOCK, E. E. 


Contains all the information need- 
eq for the proper installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside el 

iring and construction. in 

accordance with the National Elec- 
‘Ode. Pact tue fesibebinding 
448 pp. Price, $2.50 

POPULAR SCIENCE MONTHLY. 
250 Fourth Ave. New York City 
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How to Select 
YourLumber 
(Continue om zou 12) 
‘odor. A good many people fine closets 
cedar in thin matched boards or = new style 
St veneer. The iden that this takes the doset. 
tothvproot is not supported by Goveranent 


Il Tike to be flattered in 
talking about 


four ignorance. Now that we 
‘deeay-resistant, timber, we 1 


et very far east. Redwood is to the Pacific 
What cypress isto the Atlantic. It is a 
relative of the mammoth Sequoia or big ts 
fand T guess is next in ste to that world cham 
pion of the forest. Sound Iumber has beet 
manufactured from a redwood log that 
Jain on the ground six hundred years 
years on the ground is enough to ruin many 
{trees whose lumber is used in building. “Red- 
‘wood has no, resin and hence is fire-resistant 
fand takes paint well But paint is not needed 
for protection, and the usual finish for interior 
trim is: wax, which brings out the natural 
between light cherry and 


tnd "cabinetwork,” replied 
Mr. Morton, "It is « hardwood of fine grain 
‘ak sometimes runs into ornate and intrieate 
pitts ue for decorative paneling: "Tis 
nown as figured gumvood, while the usual 
‘sort is called plain, although it shares some of 

We attrnctive features of the other. The color 
oven, with more of the former 


Of sapwood or the 
ae i's el to have guwood gener 

fived na a protection against warping 
ious to know all about oak Soor- 

nounced. Alice. 

iI have no anxiety with an oak 
chant. Take’ your 
ice Td, There no 
i dlference except in looks oe being & 
nthe ther dane hy on 
(ake flooring ie now ‘wade in 
three nominal thicknesses, tnc, half ich and 


= Tdon't advise as 

ths unless perhaps to recover 
fan old double Boor. Naturally, thin stuf costs 
Teas. Tt needs a rigid hase. Some of the thin 


tnnteral ir ready ished, at the mill ‘The 
itavier grades are hollow-backed to prevent 
wrarping, Nerow stripe are preferred, and a 
TiTmore expensive, Gecnuse of waslage in 
matching. tn length, take the wsoal anor 
thent along and short pisces if you want to 
ive moneys 


“Maple is next to oak, isn't it? 


“NEXT shove it in hardness and price 
N Mrhich is news to many persons” was the 
reply, "You se it in public buildings, hotels 
hic and tate bale Kt wees Haris sa 
there i not sliver iam carload. ‘The color is 
iilvery gen, or something Hike that. "The best 
‘tually i ealled len,” and the next is No 
‘Nth which most home ownern would be well 
Tatisfed, Like oak, all this Booring is end 
thatched as well side matched, s0 that short 

iemgths are see bel place 
"FWWe have learmed’s bt about lumber, Mr. 
id we thank you But 
tow I wish you would take our plans and just 
‘out the Kinds of wood we ought to have: 

We trast 


© This seston 


‘The luinber dealer laughed appreciative. 
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Modernize your 
Philco Socket Power 


‘This New Unit replaces the rectifying jar— 
eliminates all watering and attention— 
no changes in wiring—Price $5 complete 


Now anew Kuprox all-metal In addition to eliminating attention, 
Replacement Unit has been designed the Kuprox Unit increases, 

‘especially for Phileo Socket Powers, leo rectifying unit 
{o'take the place ofthe lange rectify; larger sets than formerly 
ing jar. and make any Philco Anyone can install the Kuprox Unit 
power unit dry. ‘on the Phileo Socket Pow 

This new unit lim- 


i eoetins tat 
Be temods Sikent 


wet Trickle Charge tools. Youcan'tmake 


x Al e Bik SES Ex Improve your Philen Sock- 


sane ! ot Power today, Elin 
You, ie ‘ate the attention. Pare 
oi ie and Teepe 


THE KODEL RADIO CORP., 500 E. Pearl St., CINCINNATI, 0. 


KUPROX 


RADIO POWER DEVICES 
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21 JEWEL ~Extra Thin 


STUDEBAKER 
a Insured Watch. 


‘an! 


te ; 
«“p O = tiny in 
MM QOINg tO TFAISE  issininest wading. Now Bese unter a 
ge ” ‘ices of the foundation, makes celluloid mod 
his salary ‘acctions seeped role od 
; ie, : 


HEE 


maT 
er nar 
SSS Sines 


"Ss sane tyre ides he eases 


Ferien 


‘Special Offer: Watch Chain 


HEW CATALOG 
10 BUILDERS 


FRET Ti tn Papen 
EE (CONN 


€.6.CONN, 04, 
‘231 Cone bids. Ekhart,Tadiana 


a 
ea 
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SUPERIOR PARTS 
Cfor Sets and 
3-Eliminators 


“ Dodging Death on the 


r] 


tte artificial respiration 
"The current a man can stand on the 
rman—largely om his heart. Five hundred and 
fifty volts is said to be fatal, but one lineman, 
standing in dry boots on a dry cement walk, 
took “fve-fity” and barely felt it. Stil, men 
hhave been killed by a hundred and ten. 
‘Joe Moran, a cable splicer, a veteran like 
ill, pointed out the high-tension electric light 
land power wires, called high lines, often on the 


« # 
Triumph 22 


wires: there's only the twenty-four-volt battery 


Over Wretched | Siu'tn'Sla'te 2h ‘hagas 


tomewere up a jointly "wel pole aod en 
Id Aj SP Sloman devas naa 
O gel “TE A Kineman’s in gun physical contition | I tage conn fate 


there's always a ‘tthe body oil on his 
hands, which may serve as insulation and heb 
hin a ttle, but if there's a small ext on his 
the ‘juice’ will find it'and go through 
him. ‘Worst shock 7 ever got was from opening 
4 terminal bor and getting stung by a swarm 
ft bees Fed disturbed Ants and squirrels cause 
trouble, too, chewing the cable. One "trouble 
Aeotee found a abort ret eats by 
Spider web strung across open wires and eov- 
red with dew. 
them even as old as 90 years, have "Osid accidents are not infrequent. A fellow 
used the method successfully. ‘out west named Hosler,” said Bill, “climbed a 


Dole to loosen a crossarm where the eable had 
DO YOU SUFFER THESE 


Sogged going over a river. A log jam had 
reached the cable and put a devil of a tension 
DISTRESSING SYMPTOMS 
Prostate Trouble 


cai The calle 
Weakness .... Nightly 


Noted Doctors Endorse This 
New-Type Treatment for 
Men Past 40! 


‘control for B. 
Uted exten r 
li 

vu 


the tension relieved, eatap 
‘red feet into a grove of firs 


ipanmen ina moto 
‘rho had halted them. He tapped the wire and 
potifed the police. Well, three of the bandits 
‘were wounded and the other was killed.” 


4 


did 


a 
Eas 
‘they are now living y¢ ye = 
FREE Book—Mail Coupon 
EE be 


‘puta thie amaningnewtactsabout aldage Si 
fitout and mail the bani today to me 


‘The Hgsicg Toca Co 
steel in 
canes 
Pagan aca 
3g Loe Angeles, 


Electric Controlling Apparatus 
SULWAUKEE, WISCONSIN 
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Learn ToBe A Real 
WOOD-WORKER 


$27.50 Bonin 


Ail for 82 50—Denver West 
foe $20 30 Denvor West 
and Gana $8000. 


‘Kaapy Ji Sew Ne, 900 


Sere kat 


Kapp Lathe Na 890 
‘Tor tool op tot te 


‘Fear hea 


Domenie sae 
‘ah We sie 


With i yeucan es 


Uf at of poche wil od dro 
rb of be Platform, 


KNAPP ELECTRIC CORPORATION 
i mamafctarer of Kapp Kr aoe 
Ta Canadas © HOR 


Stars Hold Secret of Life 


A blue-eyed young daughter ofthe American 
farmer tok the greeahor in band sd taught 
im the English language: ‘She looked exactly 
Tike a Serbian vio fay. and acted ike one 
She ‘suggested there might be wider oppor: 
tunities tn this country than driving toler on 
"farm, So with Sficen dollars sived from 
‘af, Rapin went to New York and tought 
STG clothes rom the Totowa competin 
ier ot Gata ‘Sar, Taeed 
sid, “Whe 
deverthink pouares Serbian greenbora?= 
ichact's friend, young Gertaan named 
Christin, got him a coatract to paint abner 
‘ragon for ive dollars The ft aia washed 
sit the paint” Michael was troubled when he | 
earned it was bis fault became he ad put mo 
dryer inthe paints Hie frend nugheds 
Dont worry it serves him ight. He 
qantcla tender pb done for fv dt 
tm leeatte he took yon fora greet. 
Ti cont the baker another five to have the 
job done over 


PUPIN sored to, all room near € 
Un 


‘offering to shift the coal 
fifty cents a ton. “Once inside there 
chanee for more work, painting and th 

Later he found steady work in a cracker 

y- dim, the boiler room engineer, accord 

he privilege of being a volunteer Bre 

‘man in his spare time and encouraged him to 
night hal at Cooper Unt, 

le was my first profesor in engineering, 

says Pupin. “The first hens of sound and 


Hee obtained « job in a doctor's alfice and 
entered Adelphi Academy. 
the aeademy'hy winning & tetvanile race. Hix 
athletic prowess made him popular at Colum- 
bia College, through which be later worked and 
tutored hs way 

ie won scholarships at Columbia and went 
to Cambridge University in England for 
iraduate study. "The home of Faraday and J. 
Gicek-Maxwell fathers of electrical science, 
hhad a great fascination for him. In Paris be 
picked ‘up a bargain—the mathematical mas 
terpiece of La Grange, the Newton of France, 
itiled Aachanue Analtigue, The mut 
book. a hundred years old, had more thrill 
for the buyer than the best novel. 


Sve Fp dt 
we te Sta 
Po rete pty 
Eevee Reeeussi a 
ret grata ee ateal al 
pues | 
Sree rch 
Saenee enee epee 
See gan at 
i ane op ft 
ve ree 
toon iar Seve eae 
Fe dora thas a 
pele tene antes cee 
iter to The seein Teabie! and Tele- 
Bite Tere ee 
Fitiked,""wavs Pupins "my fren thonght 
CMS Bata” bere nies 
Peasant boy the sum was more than ample. 
i eo eae ae Tine 
ving le a Rw i 
So Soe ee 
| Faeckeeee ee tare 


IWant toSend Youa 
| Santa Fe Special- 
Wajch ly, 


for You 
to see and 


examine 


ar NEW LOW PRICE, 1 will 


Why Not Own a 21 Jewel 
Santa Fe Special Watch? 


FREE 225 


WATCH Co. 


DIESEL ENGINES 


Marine and Stationary 
By ENSIGN DAVID L. Jones, U. 5. Navy 


ies wat esl Oo 
ae ee care Oe 
Be nei 
fae ge 
ee ane 
EAS ie omit 
ee 


Desens 


Maaine 
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make tt more responsive 


IM: 
. PROVE TONE QUALITY 
eliminate tube noises 

"HE Sterling Power Output Trane 
‘Tike geteal sores te mts 


ocr 
bury to. weeks signs Prevents shock 
when using headphones. Eliminates 
‘tube noises and IMPROVES TONE. 
QUALITY ‘of the mpesker. Attach in 
‘wo minutes, love 


GET A HOBBY 


MAKE MODELS 
Start a Home Workshop 


Beer 
Roe ue ne mae 
Peat ina boa opr 


"Fitton, 


aid, $3.00. 
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Stars Hold Secret of Life 
(Continnnd from page 180) 
bellows and made it sing by regulating the 


Pamage throegh the pipes” ‘The operstions 
thick the hagpiper sis ich adjaieat aod 
Toning comomected my Cloecst aftetion. I 


om ares perk Aepm te 
Pope ey 
eg tg 
Sak ose ee 
a 
Nobody, including the inventor, thought 
ataer, ones perro 
pppoe pike 
souetuuinioeen ariel 
Sign dep pe 
foal cece am sates eae 
BT 
parece ase teers 
i yeas ser ivains tal 
ed oder ete Sree, Si 
Ee i 
Fe ee ant, AT pe kant fet 
er Siar Ri ay LT et eae 
Pi ie al cease a 
on 


1 ei ee a 
vend < mee butt 


wrth a goodly cattle ba 
the sto A Th 


wim in the Banat long ago, and he looks to 
them for further guidance 


spend cater vacations mo 
the Alp ain 

during the Metime 

= The sillgern alway’ glad to me 

tim, otened to is otores of Ameria with 

Interest and, polite skepticism. Once he re: 

iged os ptlpem fete Ames, 

said that to send a memage m0 far o 


rset 
Then demanded the old man, “how inthe 
name oft. Micheel do you manage to make 8 
Tsing there 
‘hen Pupin established his country place 
necticut bespoke Yor good rad a 
town mecting and was severly rebuked 


‘Two years later 

{riended a homeless pointer dog, who 
his constant ‘companion. One diay Pupin on 
horseback was halted by Mr. Nettleton, who 


1 eget agar: gasueer with you tro yore 
ago, didn't ‘you, That 

| ould not stay with ansbordy irthis town, but 
he stays with you, and he follows you just as 

be tee Sect. She sa meer 


a 
Pris, the scetitc pilospher, has long 
| pondered the origin of life nd assem a0 
ewer both scctige and devout. ‘Tht he 


“Every physical fact has two terminal— 
‘one in our consciousness and the other in some 
Star which is rejoicing in the blazing vigor of 
fits youth. Just explore the path which leads 
| from one of these terminals to the other, and 
| you will discover on each side those beauties 
‘which cootinually thrill the heart of a scientific 
‘man. - Do that and you will never again speak. 
Of the cold facts of science. 


light represents electrical energy and electrical 


energy i gavitation-  (Cenanentenemeiiat | Gl Ro) 


Use an . 
Indoor Aeria 


Re 


Inlarge cities,near 
the big radio sta- 
tions, selectivity is 
a difficult problem, 
An indoor aerial 
sharpens the tun- 
ing of any radio 
receiver without 
materially reduc- | 
ing the volume of 
programs received from local 
broadcasting stations. Fur- 
thermore, the indoor aerial is 
easy to install and requires no 
special lightning protection, 

Belden Indoor Aerial Wire is 
extremely fiexible, and is avai 
able on 125-foot spools. It can 
be obtained with a brown cov- 
ering which makes the wire 
easily concealed around pic- 
ture molding, window or rug. 
Belden Martufacturing Co. 
2304-A 8. Western Ave., Chicago 


ANNU, 


Nt 


ween 
Speman 


Indoor Aerial Wire 
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Relig Booty er sien tee 


This Perfect Receiver 
CUSTOM-BUILT for 
less than $100! 


Imagine a CUSTOM-BUILT Re- 
ceiver—designed by ten of America’s 
leading Manufacturers — incorporat- 
ing every last modern constructional 
feature and America's very finest parte— 
dint coating you only 805.80. 

The new advanced "1- SIX" is more 
than 'n radio receiver—it is marvelous 


‘musical instrument—a set that produces 
‘even and high amplifieation over the 
‘entire tuning range and a set that utterly 


‘liminates oscillation. “These exclusive fex- 
tures renal in the faithful reproduction of 
All musical frequencies and the full, natural 
tone-quality that radio has been working 
townrls for many year, 
An important consideration is that you ean 
‘ull the Hi-Q SIX yourself and save 
Teast $100.00, Simply get a 
comple Contrrtonal Mania | 
‘pproved parts and our Foundation Uni, 
wich contains chasis, shields, panels, all 
Apecial hardware and "Construc- 
tional Manual 25 cents. "From your dealer 
oF direct from us. 

‘Avra Manatee 


HAMMARLUND-ROBERTS, Inc. 
1182 Broadway, Dept. U, New York 


BUY NOW ‘circ "FREE 


PLUMBING 
HEATING 


= 
Beast 
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(Continued from pare 130) 


ally active just like any other mass consid- 
ered “by Newton. A star radiating light 
Fadiates electrical energy, and therefore it 
throws out to us a part ofits own mass. 


enero 
Seopae ramen 
t my breath of the heavenly 


“Fifty years ago, instructed by Da 
peas, found i the gto the 
language which proclaims the glory 
oF Geitbut Pet nat kane ho hat ay 
eached me, and 1 hoped that some day 1 
‘might find oat. ‘That hope was in my. soul 
‘when T'landed at Castle Garden. Today 
tells me that the stars theascives bring 
ittome. Each b focus of energy 
ving a pours out tate 
ly into evers 
‘pours out the life of its 
Order to beget new life. Oh, what « beautiful 
Vista that opens to our imagination, and what 
thew beauties are disclosed by science in the 
meaning of the words ia Gene: He breathed 
into his nostrils the breath of life, and man 
became a living soul.” ‘The light of the stars is 
a part of the life-giving breath of God.” 1 
fever laok now upon the start sault of bea 
Without. feeling’ this divine breath and 
quickening action upon my” soul 


PIN aces the universe as microcosm and 
rer, below our 
(¢ that of the highest powered iieroscope, ix 
Jess and the seat of imamutable power, 
‘The latter or visible world is quite transient 
tnd relatively feeble in energy. He a 
"The elements of the microoosi, the elee- 
trons ia the atom, are, as far as we know, inne 
mutable and immortal, because man knows 
no natural process by which the electrons and 
the laws Uhey obey can ever be changed. ‘The 
resol the prodck of any natural proces of 
‘evolution known to, man 
‘discover the immutable laws which this 
substantia, this immutable foundation of the 
‘heys is the highest aim of scientific 
“The existence of these eternally un- 


physical worl, the activity af which we con 
Template in cur research. of physical’ phe- 


nebula to star and from amabe to man. Tt 


Kean upieard process from chaos to cosmos, ak 
the Greeks called it, from the noncodrdinated 


‘of inventive genius 
is the lfes 


Mosruy. How one man was able to 
perfect the , build the world’s 
most Isearchiights, create elec- 


shores of Lake Michigan is the subject 
of a fascinating account that explains 


‘why nations have showered him with 
medals and honors. 


February, 1928 


Most Amazing 
INVENTION 
in 25 years 
Chant lp fo gents 


FREE MACHINE 
FOR AGENTS: 


Men, here is a wonder—the most 
satlonal Inv 


ic eee 


Satninaron sf, Biicneo, 1, 


18 TOOLS IN ONE 
Greatest Machine You Ever Saut 


EERE 


—will start 
you on the 


A 2c STAMP 


road to success. See Money Making 
‘Opportunities on pages 136 to 166. 
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FE knew the secree which is revealed 

in the free book offered below. 

Read it and realize what even 15 

‘minutes a day willl mean to you in 
‘success and pleasure. 
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Theclerk whose name will live forever 


‘WO men lived in the same 

town a century ago; they 
knew the same people and had 
an equal chance in life 

One spent all his spare hours 
in idle talk or with the daily 
paper; he knew nothing beyond 
the day’snews. Theother brought 
to every subject a wealth of side- 
light and illustration that kin- 
dled theinterestof men and wom- 
en, no matter where he went. 

‘The name of the first man has 
long since been forgotten; the 
name of the other, the humble 
clerk in a country store, will live 
forever. 

He talked like a man who had 
traveled, though his travels were 
confined to a few backwoods 
counties. He knew something of 
history and biography of the 
work of great philosophers, poets 
and dramatists. 

He owned a few great books 
and, in the odd moments between 
customers’ calls, he read them 
systematically. It was the influ- 
ence of those books that gave his 
mind its start; then lifted his 
eyes ‘beyond the horizon of a 
backwoods town. Before he was 
fifty, the whole nation knew the 
name and acknowledged the 


power of that humble, unschooled 
man. Has name was Abraham 
Lincoln. 


His Secret Given to You 

What was the secret of his wide 
range of knowledge? How can a 
man who must work every day 
routine job find time to make 
himself so interesting to other 
men and women 

What are the few great mind- 
building books out of all the 
millions of volumes in the world? 

‘There is no more important 
question for you to ask yourself. 
It is answered in the free book 
offered below—a wonderfully in- 
teresting little book that tells 
the scope and plan of 


Dr. Eliot’s 
Five-Foot Shelf 
of Books 


The Harvard Classics 
Eve 


y well-informed man 
and woman 
should at 
least know 
something 
about this 


Send for this free booklet 
that gives Dr. Eliot’s 
plan of reading 


ae 
scope and plas 
i 
Nene 
Adar 


‘& SON COMPANY, 250 Park Avenue, 
iy leg ab without ligation. stad oe the bolt th 
tobe Elsa's Five Font Stat of Books aevard Cameo Aso 
‘SieteSdvbe bow fay pear tae by 


brary. The free book tells about 
it. In a wone 
way it expl 


how Dr. Eliot, 
out of his lifetime of training 
men for success—forty years as 
President of Harvard—selected 
the few great books that contain 
the essentials of all books—the 
“essentials,” as he says, “of a 
liberal education.” 


Your Reading Problem 

Solved by Dr. Eliot 

Think of it—the knowledge of 
literature and life, the broad cul- 
tural viewpoint that every uni- 
versity strives to give—these 
may be yours in the pleasant 
spare moments of your active 
days. Make yourself a bigger, 
more interesting man-or woman 
this year. Send for “Fifteen 
Minutes a Day.” 

“For me,” wrote one man who 
had sent in the coupon, “your 
little free book meant a big step 
forward, and it showed me be- 
sides the way to a vast new world 
of pleasure. 

Every reader of this Pate is 
invited to have a copy of this 
handsome and entertaining little 
book. It is free, will be sent by 
mail and involves no obligation 
of any sort. Merely clip the 
coupon and mail it toda; 


made to run 
the full race! 


ANY horse can make 0 


‘good start... Bur it takes 
real stamina to finish! 

So it is with batteries. Stay- 
ing power is the quality to 
pipes 
over a long. period ofserv- 
ice, Millions prefer Burgess 
Chrome Batteries for just this 
reason. They holdup... 
They Last. 

Next time, buy black and 
white striped Burgess Chrome 
Batteries. You are certain to 
getlonge and better sevice 
for your money. 


reals paints snd otber 
fbjet to wet, de alao tacd fa 
s cs I pee seo 
gale Patented. 
fuk Any Radio Engincer 
BURGESS BATTERY COMPANY 
‘rl al Of CHICACO 


auadion Fact ed, 
Stasi Wontar 
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FLASHLIGHT & RADIO 


BATTERIES 
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Here Are Correct Answers 
to Questions on Page 57 


1. On the idands of Spitsbergen, north of 
corway, which belong to that country, are ex- 
tensive deposits of coal.” To some extent this 
coal has been mined, but the severe winters 
land the long periods of continuous night make 
it difficult and espensive to maintain any 
industrial operation in these islands. 


2, This isthe meaning of the native word 
from which the name of the Amazon River was 


sree Before Oe cng te wn, te | Eat 


Tatives evident had trove navi 
this mighty stream and named it ‘accordingly. 
3. An island more than 1000 
ave, just south ofthe west end of Cuba 
tame refers not to any growth of pine tren 
at to pineapples produce} on the aml i 
Comsbderable quantay and of high quality 
4. Off the coast of lower California center- 
ing aru the town of Ta Pa he rare 
ely “preceding the great. war the 
{Tae erie nd become the ido fourth 
the whole wort. Duriog the war the i 
tists declined somewhat, but gradually if 
repping ite importance. 
5, Alaska was colonieed by Rusians 


city remained the capital of the Russian po 
fessions. in America. until the purchase of 
‘Alaska by the United States in 1807. 


6. Along the bed of the Mississippi River 
there grows shellish of themusel family, the 
‘are used to make pearl butt 
themselves to the 
‘around, the tiny 
of, an thus the young mussels are 
rated" over the bottows of the river. 


7. In the desert regions of California, 
Nevada, Utah, and Arizona, the 
‘covered frequently with loose sand 
feat dunes." Automobile wheels will siak 

id be unable to move. ‘To pave the roads 

irwjesd ofp SI a 
Ccondingly, roads often are covered with straw 
cor bra 

8. The name of “trade winds" is given to 
the sends ‘that blow, Mt 
erate mie oe 
emis 
tportheast to the southwest. In the southern 
hemisphere they blow from the southeast to 
the. porthwest-—of course with certain boa 


‘winds blowing from the Pacific that make San 
Francisco such = windy city and that are 
responsible for the cool and healthful climate 
of that part of the California coast. 
9. If one ignores the many kinds of wild 
its, seeds of which probably were gathered 
w prehistoric man, the most ancient grain ix 
almost certainly wheat. It is believed wheat 


fore will thowamdnal year goon the move: 
Sm Yara. 

10, The only one that woul certainly be 
vidbia nas Waser lnseed at ae 


Ghten tear Kile are qebt nerp, bobing Bis 
skyscraper buildings 


ak ears 
te the Well Beit gem 
Scene are 


atic fy Just afew 
eeke ‘Only sti ar’ 
at asge remo Th 


‘Sci foday” era 
1 ta Strat, New Haven, 


Aircraft 


By Major Victor W. Page, 
‘Air Corpa,U.S. R. 


ay This Pook describes the, vas 
of. scra tel corstruton 
‘operation and commer 
Bit epptcstion, Tt shove by senple 
Singrams just how any airplane flies 
‘and is controlled, outlines and de- 
Scribes all important parts of the 
plane and tells ust what they do and 
‘hey are used. Complete chap- 
ters are included on all latest types 
‘of engines, both air and water-cooled, 
‘theie’ construction, application a 
care. The most recent types of air- 
Planes and airships are described and 
{ilustrated, including the Ryan NYP 


flown by Clarence Chamberlin from 
New York to Berlin, and the Fokker 
Tri-Motored Monoplane used by 
Commander Byrd in his polar and 


trans-oceanic flights, ‘The Wright 
‘ir-cooled motor and the navigating 
{instruments that made these epochal 
fights possible are fully described. 


Price $5.00 
Poputar Science MonTHLY 


|250 Fourth Ave., New York City 
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Half a Million People 


have learned music this easy way 
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Fasy as A7B-C 


YES, halt. million delighted men 
and women all over the world 
learned music this quick, easy 


way. 
Half a million—500,000—what a 


gigantic orchestra they would make! 
Some are playing on the stage, others 
iM orchestras, and many thousands 
are daily enjoying the pleasure and 
popularity of being able to play 
some instrument 

Surely this is convincing proof of 
the success of the mew, modern method 
perfected by the U. S. School of Mu- 
sic! And what these people have 
done, YOU, too, can do! 

Many of this half mil- 
ion didn’t know. one 
note’ from —another— 
others had never touched 
‘an instrument—yet in 
half the tsual time they 
Tearned to play their 
favorite instrament. Best 
of all they found learn- 
ing music amazingly 
easy. No monotonous 
hours of exercises—no 
tedious scales—no ex. 
pensive teachers. This simplified 
method made learning music as easy 
as A-B-C! 

tis like a fascinating game. From 
the very start you are playing real 
tunes perfectly by note. You simply 
can’t go wrong, for every step, from 
beginning to end, is right before your 


fy 


curect 
ter 
eee 
ae 
ar 


Sj 
iil 


int and picture. First you 
told how to do a thing, then a pic- 
ture shows you how, then you do it 
yourself and hear it.’ And almost be- 
fore you know it. you are playing 
—jazz, ballads, 
teacher could 


ty of accomplishment, 
students of the U. S. 
sic get ahead twice as fast—three 
times as fast as those who study old- 
fashioned, plodding methods. 

You don't need any special “tal- 
ent.”” Many of the half million, who 

have already become 

accomplished players 
never dreamed they 
sessed musical ability. 
They only wanted to 
lay some instrument— 
just like you—and they 
found they could quick- 
ly learn how this easy 
way. Justa little of your 
spare time each day is 
needed—and you enjoy 
every minute of it. ‘The 
cost is surprisingly low 
—averaging only a few cents a day— 
and the price is the same for what- 
ever instrument you choose. And re- 
member you are studying right in 
your own home—without paying big 
fees to private teachers. 

Don't miss any more good times! 
Learn now to play your favorite in- 


strument and surprise all your friends, 
Change from a wallflower to the cen- 
ter of attraction. Music is the best 


thing to offer at a party—musicians 
are im 


ited everywhere, Enjo} 
ity you have been missing, 
your share of the musician's 
pleasure and profit! Start now! 


Free Booklet and 
Demonstration Lesson 


If you are in earnest about wanting to 
in the crowd of entertainers and be a big, 
at any party—if you really de want to 
‘your favorite instrument, to become a 
former whose services will be in demand 
—fill out and mail the convenient coupon 
asking for our Free Booklet and Demon: 
stration Lesson. ‘These explain our wonder 
ful method fully and show you how easily 
and quickly you caa fear (olay at tle 
‘expense. Instruments are supplied when 
needed—cash or credit. U. 8. School of 
ic, 82 Brunswick Bldg, New York 


City. State 
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$1.00 to $7.00 Per Hour for 
Your Full or Spare Time 
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ay ine eal aye 


I Thought Success Was For Others 


Believe It Or Not, Just Twelve Months Ago 
I Was Next Thing To “Down-and-Out” 


ODAY I'm sole owner of the f 
‘rowing Radio store in town, 


‘My wife and I live in 
[you ever save, right 
‘of the best neighborhoods. And. to 
that a year ago T used to dodge the 

rent for 


thin 


the little Ie 

Tt all seems like a dream now, as T look back 
‘over the past twelve short months, and think 
how cliscouraged T was then, at the “end of a 
‘lind alley.” thought I never had had a gooxd 
‘chance ia my life, and I thought [never would 
have one. But it was waking wp that T needed, 
and here's the story of how I got it 


WAS 0 clerk working at the usual mis 

erable ‘salary such jobs pay, Somehow 
Ta hever found any way to get into a lie 
where T could make good money. 

Other fellows seemed to find opportunites. 
ut--much az E wanted the good things that 
40 with muceom anv decent income—all the 
feally well-paid. vucuncies I ever heard of 
seemed to be out of my lin, to ell for some 
Kind of knowledge I didn’t have 

And T wanted to get marvied. A fine situa 
tion, wasnt it?) Mary would have agreed to 
try it but it woulda't have been fair to her 

Mary had told me, “You can't get head 
‘where you are. Why don't you wet into anoth~ 
line of work, somewhere that you can 
aivance? 

‘That's fine, Mary." T replied, “but what 
Tine? Te always pot iy exes open fora bet- 
ter job, but T never seem to bear of really 
fend job that T can handle” Mary didnt 
‘soem to be satisfied with the answer but I 
didn't know what else to tll her. 

1 war on the way home that night thot T 
App of inthe neighborhood drag store, where 
overheard a xrap of conrereation about myself 

trode that were the eanse of the 
yt 
With m hot flash of shame Tturoed and left 
the store, and walked rapidly home. So Ut 
was what my neghbars—the people who knew 
tne best—really thought of me! 


aanwwer that “hada had a chance? 
fary secretly think that toot “And after 


all, wasn't it trve that 1 had a “wish-bone™ 


it was true, only too true—and it 
Ihad taken thie cruel 
to make me see i. 


With a new determination T thumbed the 


eld. With the advertisement was a coupon 
iat big free Twok full of information 


ode page 
senting Sete ofeete  e 
ii eld 


ange 
Sepetahine Tread the took ctl. end 
Ros aatiea Tats my decks” 


Ws) appeoed in the twelve months 


sigce Uthat day, 


friends at the National Radio Institute. They 
would have given me just as much 


if Thad wanted to follow some other 


think that until that day I seat for their eye- 


ie, Pa beon wailing “T never had 


‘OW Tm inaking real money, Idrive a 

food looking ea of my own. Mary an 
F don't own the bouse in full yet, but ive 
‘made a substantial down payiwent, a 
Stcvailig mye eng tb eet Ce tal 
‘ments. 

Here's real tip. You may not be as bad. 
an Ewan, Hi, think 1 over—are_ yo 
‘Satisfied? "Are you making enough money’ at 
‘work that you like? Would you sign co 
tract to stay where you are now for the next 
ten years, making t money? TE not, 


you'd better. be doing something about it 
Tstead of drifting. 


he work, in any” 
‘20 diferent lines of Radio, is fascinati 
sorbing. velkpaid, The National Radio In- 

‘tituteoldest and la meaty 


‘Take another tip—No matter what 
plans are, no matter how much or how 


ite 
Sou kno abut Hado~clip the coupon below 
ft re ak ves ll ih 
interesting futures, and photo, and the 
alormatin i ill give you (r words & low 
minster of anybodyts ties You will plnce 

i un ligation the bak 
re, and i giadly sent to anyone who mao 
to tae swe Radi, “Jen sides 3'E 
Sth, Present, Nationa Rad Tite, 
Dept'eMf, Washington, D:¢ 


|. E. Smith, President, 
H ‘National Radio Institute, 
Dept. 2M, Washington, D.C. 
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DO You 
LIKE TO 
DRAW P 


. seed 


YOUR DR ABILITY 
TESTED FREE 


ea ee eee LE ate ee EEE SEE SEO ee ate Se SEE Ste SEE See] 


¢ OU young people sek lk 9 rw—So you realize that your tales 
3 if properly erained, can lift you out of the crowd and place y R 
> fession where the work is pleasant and the moac} esults C ! 
Results Count! iii oe ay ete kis ples ay he y" sults Count 
Bur fre Are Test indicates your natural sense ‘ 
color, ec. When you've worked From Mr, 
Mr. E.H, who és making {nstrectors and you will be frank 
‘aboxt $15,000 a vecton, Thi lclatog west has started many young pope 00 the 


See What These Federal Students Earn: 

Big priczs are pu for drawings and desigas for advertising, maganie 
ers, ay Ml Soon ete Ther Federal Seadente— 
are only a few ofthe hundreds of men 
i has Hed quickly to 2 worth while 


Another Federal 


Derry ett? atte Sete ttre 


eso eer, 
Which Book Do You Want? 
“YOUR FUTURE” dewribes the "A ROAD TO BIGGER 
Federal Course in Comimercial De- THINGS" describes the Federal 
‘Signing, which peepares you to Course in. illustrating, which 


HERE Cenc Arvee sod tains you for work a¥‘s0 ‘la 

aeimaayts TE joc howto male iene- atr,’s0d ieclodes anratiog, 

LR MK ings and designs for magarine and cartoooing, lettering, window 

progressing wgoper sivertocmcat, pone cand writing, 
Gs booker e 
Send Today for Your Art Questionnaire 

“Tre wil always bea demand foe fo ar work, dc 9 aeceicy 

qisoicm bite, Dont al to make the most of ou ali, iyou 

wrorkwieyemg ance 


Federal 
Schools, Inc. 
pace 

Repay er 677 Mental bee Cooeee: 
choitesrictes § aire snd book I have checked 
t Fedenal Schools Inc. gga ec 
a OA catonsro nocts ms ng ei. 2) 
25 Fedo Shel eg 
SERaaashnmasot ee oe 


THE SCHOOL FAMOUS FOR SUCCESSFUL STUDENTS 
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«Announcement 
to Manufacturers 


With January Harpers Magazine starts, 

for the benefit of American manufacturers! 
THE COMMUNITY AND INDUSTRIAL BUREAU 
In these days of high production and keen competition to dispose 
of this production at a profit, lower production costs are essential, 
Every manufacturer is searching out methods to lower costs of 
production and distribution for the benefit of his customers. The 
manufacturer in a large eastern city, for example, who discovers 
that he can secure a cheaper water power, a reliable labor supply 
and the raw materials he needs in a smaller city to the south or 
west, is able, if he changes his location, to deliver his product of 
the same or better quality, to the public at a lower price. 


of time or 
in the f 
Industrial Bureau will act as a clearing house of information for 
any manufacturer who is contemplating a change of locality in 
the interests of lower distribution and production costs. 

Te will be glad to put auch manufacturers in touch with the proper 
authorities in other cities who are in a position to offer service and 
advice toward a solution of his probl 

Any manufacturer can write to this bureau in the full confidence 
that his name will not be revealed without his permission, and 
will be given through the services of this new bureau full 
information concerning the advantages offered for his particular 
business by cities, towns and localities in any part of the United 
States. 

‘This bureau offers a similar service to individuals or families who, 
for health or climatic conditions, are considering either a perma- 


_ Ment or temporary change of residence. Write to 


Community and Industrial Bureaw 


HARPERS MAGAZINE 
49 East 33rd Street New York City 
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Don’t Envy The Plumber 
BE ONE! === 


pe meereess 


| happen i we was 
| gato 1 couple thowand fet of loose logs 
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Whistle-Punk 


He found Heb jus li 
art oh He pe a bende Lins vod tney 
wrt forthe abe 


ack 
Herb spoke 
int quittin. We've havin’ 


‘ali right, an" you'll tell what 


| went on between yout an" OA Covgy in the 
| office last night.” - i 


MMET looked at the tractor driver with 
something of amazement in his eyes. “But 
nothin’ went on between us. Honest. Whut 
oe 
‘was in the office 
ing. That's up to you to te 


to my 
orig 
‘come and tell or git run out of camp, 

immet turned his face toward the eal win- 


Finally he spoke: “Looky, here. Herb, 1 


ity pes 
Whistle punk 


ppd 
thing happen to you and won't be no ace! 

‘ent! 
etter look out, Herb,” the boy smiled, and 
wie, or jul be tellin norm 


iste ink, ely Mak, He 
ick planers at the boys. 
hat rock there stickin’ out of the 


va the side of the cab. 
witha owe hinder 


"TBE tenctog reve ad caught the rock 
sidewine. Emmet was knocked forward, 
his Knees crashing into the dashboard. He felt, 
‘a sharp pai tractor skidded: the motor 
Tearing, and settled toone side, crashing against 
2 beech tree by the side of the roads ‘There 
‘vere a couple of muffled explosions, and the 
ator died. 

Emimet was on the down-side and had to 
ait ut Heb had extricate hil Crom 
Treneath cting ‘whee before ‘be, could 
‘rum out His frst thought was the book. He 

hand in between the buttons of his 
felt its smooth cloth-bound surface: 
then elimbed out the cals window and faced 
the driver. 


ly 
“That was just to show you what might 


‘and Fou was sittin" 


‘mounted to his fare again and, re 
assured by his own voice, added. "That was a 
Sanday School lesson fer. whistie-punks that 
don't know enough to. keep thelr Babbin’ 


‘mouths shut 
‘Emiet looked at him with incredulous eyes, 
“Yuh goneand broke the tractor ag'in,” he said. 


"he ng bask Bouse wes di, oven wih the 
thee’ hanging. inp 
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Whistle-Punk 


(Contin from page 14.) 


reflecting their light from tin shades and the 
bi pone al pet 


Hochester burner that was 
Uy the barber's chair in one end 


frunges most of them yawning and wishing 
the thing well ove. 

Herb tas restles. One m 
brooding alone on a bene 
Treat i wamper oF 
tnd of the bunk house. iy 
‘Tminating the scene for none of them sep 
Although seven o'dock, their bedtime hour 
Hind passed 

"More pay —MeGui 
and a tore 
telion, row clearly from Herr throat among 
then 

“The men were stirred up. The bunk h 
clectited with jumping, vibrating « 


JON'T know what's the use of wait’ fer 
that sal of a whisl-pane any 
anywayn'" Herb's voice e 
tout after he got here, expt to 
‘rat's happenin’ arowid here "A whiste-pank 
Holdup he meetin 1 Bx ha ight when 
T'git hold of hi 
The men's voices were hushed. ‘The up- 
turned ‘eyes showed! respect, and. in some 
there wa kindof ww ee ere 
than stronger than the Old Bay hime 
ould’ make the Old Toy do as he said; who 
could get them high wages; a man who broke 
‘pa tnctor for no apparent Feaon, cook 
2% theo were to gto Bey ths 
tear the bos 
“L'wanted to git the punk here,” Herb went 
“to how ou hw od Cy at ben 
” us ety. Hf that punk tld all he knew, 
Fu feller wouldn't stay around here and take 
ail the Kicks you've been gettin’ and not make 
peep about em, Butt pues he's sai after 
‘vba happened this moral 1 told hie he had 
{oe ith on deo go eth Ob Cod, 
1 L'ppowe he skipped camp. 
‘An intense sence followed his words 
over the elec But the ate 
broken hy the click of the door 
Inteh "Wity pairs of exes turned frou Hers 


le-plnk, suienred fro 
with grease. 


HERE was a shufling of fot: an agonized 
undertone of « snicker; then the ten set 
up a howl of laughter that made the bs 
Huse Hing. ‘The tensenes that Hert had built 
falleattering 
“Where 
own in he il barrel 
”A fresh burst of laughter 0 
Enmet frinond fot” and dunk vo 
‘bench without replying. Herb glared at hin 
ht you late fee denne 


was late. 
here You. been?” 
“Oh, tinder the tractor, monkeyin’ ‘round.’ 
Herbs face became darker. you 
‘could monkey urutind that tractor? Do you 
ow who that tractor belongs to?" 
"“Delongs to the Okl Boy, don’t it? Be is it 
yours 
Herb’s voice quieted to a hoarse, throaty 
ise. “That's just a little matt 
‘me. We'll settle that a 
igus wall eit doen tothe 
jut the men were not ready for a meeting. 
‘There was still too meh merriment to be had 


At the expense of the whistle-punk 
“What's the hurry, Herb? Let the punk, 
Iuere, git the grease 0 


whit it's all about, 


‘Kilts, the only’ shanty 
boy, spoke up. 


(Continued on pope 18 
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Will Train You 
at Home to fill, 


Big Tay Job! 
a dear at 


the 
suall-pay game, ina line of work that offers n0 


ean a i “ 


Fi 
job in the great electrical 
v You how. 


| Get Into ELECTRICITY 
Learn to Earn $3,500 


| | eS MDeyein Radios to $10,000 a Year 


ever, the, ordinary" Eetrian—the 
‘en era" alg bmn et 
iis te pions moles wan whe tant oe 
PN ge ey oe ge 
raat el Boge 

in fine for one of theve "Big Jobe” Start by 
Seetlat aee ix er eat eek. ees 
a Po Ag 
ane omnia) ea 


Age or Lack of Experience 
No Drawback 
You don't have to be » College Man, 
have 10: be «High “School G 
the Kn 
training 
thor pian orn 
rie age eatin a prev 
fous experience, the chance to make from $70 to 
$200 a week 


No Extra Charge for Electrical 


ow don't 
T know 


rou do. practi 
Xou'art right i alter yur vt few, eno 
to work at your profession in the regular wa 
Tmake eitra money in your spare time. For 
ou peed tools and I ve them oy 
ig complete working outitn, wit 
i inntrumenta an real eletric motor 


Satisfaction or Your Money Back 
‘that Tl nares ner 

are, yo re ot al Sas hs bast aactneat fou ever” 

‘Kod beckct ie my euarantee, stands w 42,000,000 institution 


Get Started Now—Mail Coupon 


Letters telling of other men’ 
Sactene in my FREE BOOK 


‘didn't know 1 | 


L. L. COOKE 


Chief Engineer 


L. L. COOKE SCHOOL 
OF ELECTRICITY 


'E- COOKE, Chief Engineer, Dept. 32, 2150 Lawrence Ave.y Chica 
Send me at once without obligation your big illustrated book and complete 
of your Home Stady Course in Electricity, including Your outfit and employme 
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Are afraid yu 
will be fired? 


ve if you are ever Boing to get—en 
areal job ata real ary 
You're ambitious, arent you? And 
aS 
you want to follow 
or ait particulars 


Be 
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Whistle-Punk 


(Contineed from zoet 145) 


Herb was ivtated, but he waited until the 

tac, couid sete down to 8 serious tate of 
He pretended not to notice that 

humor the whistle punk had caused had | 

| Bea, eery won he hi hat the men 


Hecan tie the move fer the grene in iseyes 
‘Stench ibe the men laughed more 

‘Wat would yer mother say i abe coud 
sce them dirty cars?” laughed eld its 

Emmet grinned back sbeepily, but never 
with mtort 

Herb,” Callen, the timekeeper, sid 
vith quit seriousness, “what would ‘we doit 
tr Boy come sellin’ around here? W 


ce and quiet in the cook- 
‘shack fer the evenin’,” Herb mumbled with a 


a be does takes out co the punk” 


yore broke out again, but the tone 
Herb broached the sub- 


"You se how the Old Boy act lately, have 
ou? Vou se how be ain't yellin’ around? 
iyo hac a had en io ten te 
hat he He 
de teow bel aie tool wp pete 
ea hare to do bath when net rag 
su 
4 Hey pak, Emel cto inde 
his shirt forthe book eoooealed there. 
TES Spe mind ea st an 
that Herb was sai not 
took him fob tients wre be the orcs 
turned tractor down the road.” He was not 
ven interested in the fate of the Old Bop, 
whose winter logging hung in a balance. 
"The book wan safely secured nae his shit 
and the tractor motor would run again. ‘That 
‘rm all that mattered 


nd 
serement He fad them wih him nin. 
‘histie-punk had become a nonentity.. 


tal 
choppers, 
incluied the road toonkeys. 

‘Ashe talked Emmet's eyes became dreamer. 
He was tired. Tt had been a long day and 
‘old day. His hands had been exposed to the 

nd inwards of the mysteriously 


gut the Bok and open it os my Pet 
tat every pege wat gray mow. Ti wie 
Niwa eda rtd wh ack 
Snug and on sang ofthe poge the corners 
‘rer cao down to mark inporant passage 
Atlast he came fo a page that was not sty 

it was then 
that Heb's voice priced Cnrough the mist of 
his thoughts. Tie heard the werd 5 “whisthe- 
nk” and abot the bok back inside Ms shit. 


: ough de 
Sey iisel Wintses ars roe 


‘and bent his head to the print. 


‘Old Codgy to raise yer pay,or are you satis- 


513 Fintay Bhd. 


Bed?” 


end 
SHIPPED To ‘You | FREE 
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Whistle-Punk 


(Contin from page 148) 


Nd Boy treats me all, right, 
swered ina dreamy voice. “Lain't askin’ fer 
fio more pay, til I kin eara it. Mebbe in a 
‘while now— 
is words were broken off by Herb's piercing 


“You hear, men?” he yelled, “You be 
whut the punk says? Says he 
‘more pay: All right! Tefore we go 
now's the time to Bind out why he d 

‘was watch 


ig the wild lights t 


were coming nto the driver'seyes. They looked | 


as they had 
had deli 


at morwing when, ina frenzy, he 
rately run into the rock. ‘The men 
cing him accusingly. ‘The boy begin 
to feel aut uneasiness within him: 

Theat faster, In the silence that followed he 
‘could hear the blood poured in his ea 

went on: 


HE punk makes out he don’t care nothin’ 
about what's, goin iF here “cept 

his readin’. "Th 
he di 


1 bay's eyes grew lange with incredulity 
He's tryin’ bo Tin wih 


to go on bein 
ough with yuh! 
i approval with a nod 


we might 
What the Punk and the old 


‘ould reply. Finally,“ 
ste” We wasn't talkin’ bout woth” 
rb took a atep inthe boy's ci 
ne one now. Ag just ae well co 
tl he 
But, Herb.” the boy's 

quavering ints earnestaes 

‘word hei fue readia’ most all the time 

“SThat's a iit the man shouted and in 
thee big strides as standing over the bos: 
turn hi ad idea an 

ifep movin" his bad beck aod forth into 

Aart and out agin?” 


TE men had. pressed forwant an wees 
orming a, circle around the two. A cold 
diread clutched at Eninet's chest and held him 
it id, all unconseioust, 
worked nervously between the buttons of his 


MONEY 


This heart | 


Dd Cody's | 


fingers were clenched on the book 
at hand?” Herb yelled again. “How 
do we know he ain’t got a gun in there. Hi 
tdo we know the old man ain't bribed hi 
work that book stuff—all the 
‘un, plannin’ to kill some of us— 

Tis voice had reached the peak of its shrill 


1 e's sce that there book, if that's | 
all you got there!” 
Enmumet’s face changed. He turned deadly 
pale, his dark eyes glowed with something of « 
Tight. 
jo!” he said between clenched teeth. 
‘The muscles of his arm could be seen con- 
tracting underneath ‘the cloth of his shit ss 
hie elutehed the hook tighter. 
rb took step neare. 
it away from me!” the bor eried in a 
8 voice suddenly hoarse. 
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fo proveyoucanlearnathome nsparetimel 


‘We have favented a new, simplied ws 


will make this 


contract with you: 


to teach Dr 
in. Dr 
We want you fo see it ty it—without one 
peony of cost or obligation, We want to 
Siow you how we get away from the copy- 
lng macthods used in the past. See how we 
take you “hind, solve problems, do actual 
Grafting room jobs Jrom the first lesson? 


Draftsmen WANTED! 


ng —the first real Improvement 


‘of the rut, Make something 
‘et yoursell. Plan your future in Dralting. 
Even if you have only common schooling, 
‘even if you know nothing of Draiting, we 
uarantee to make you a real Draltsman 
and your money? Special surprise 
now fo the rst 500 men who 
is ad—redced price, easy terms, 

Coupon brings complete Information, 


A new, rapid, simplified way 


‘This new “Jb: Method" fives you actual 


ut reading he ess 
tons.” And that fs why American School. 
{rained Draftemen can qualily for 8 good 
Job at big pay when they graduate. 


HIGHWAYS TO SUCCESS! 


alle 
‘or Architee 


‘Dafne 0 Sractaral oe Ketone 1 ht 
Bet nee toto eaclate snd 


ely to know general Drafting practice, Yow 


‘and plan original work, 


COUPON 
Brings 3 Lessons Free 


speciale 


Get them. Test your own ability 
to learn Drafting and get ready 


You! need many Eneincering subjects to Bil the kind ofa Drafting 
‘Poulton that pays $60 to 
“$125 2 weeks The Amer 
‘ean School now tn 
‘lads. thi 
‘sedtrainingtn is 
‘Drajtingcearse, Get them, Test 


Free to ‘Students No 
‘Tar Awexrcax 


and Graduates: 78" Axexrcax 
4 stadent and aden, iat Gt the 
eof an elicient Employment Depart 
Sent hich Leeps in tooch wih the employ 
{eso Draftsmen all over he Und Sates 
cd hundreds of men in good 

Drftng oso, We have made ti ale 
{ng to cowmplete, =0 practical, 20 ext to mae 
‘er, that our stodents are Bowed Jo, make 


‘employers, stadents, greductes. 


Chief Easting Eegicer | 


a0 | American School bacv%% 


Professional 
Ouefie Given 


for a fine job and big pay. Cou. 
pon also brings surprise offer, and 
‘Complete information about Your 
‘opportunities for success in 
vent | ng. MAIL IT TODAY? 


‘Bren Ave 6Oth Bt. Chicase 
2 patio ae 


XY. MAN who can read and ite and 
dse-a pair of pliers can become an elect 
po ad i hl fever. from te 
mig Hours and drudgery of small pay} 
‘nd yea ear BUG BAY pre 
coral Sectrcty right in New York Cy 
heart of the cletrieal worli~-the city 
ih. oe” AE Me nae ne yu re 
learning the BIG PAY profes 
ening the nigh ah ‘wonders of New 
York, 


Be oe Blachlecl Expert 
Gates of the NEW YORK ELEC 
AIGA? Séaogi:seee Sema 
big elestrcal sompanien, Or, 
prefer ‘the nce ‘of » business of 
ire are thu op 
fo efitent, dependable mea 
Siete eottetor Whee 
hake te hited only by your own energy 


Personal Instruction 
‘The NEW YORK ELECTRICAL 
SCHOOL Is nota corrayandene shot 
fou. learn Dy" doi instruc. 
tiga on fal die sSnacrd eecrieal sae 
ent under the personal supervision. Of 
ined instructors 

vee 


ro eral your 
‘eth 


seid 
oat aiving fall 
Ee. Greed Show 


‘The NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York 
MAIL TODAY +ewseerseern- 
‘THE NEW York execrnicaLscuoot 

iW. rth Beret Netw Works 
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Whistle-Punk 


(Continued from pase 147) 


Te boy ron, Necgm nid om eming- Be 
was rigid, every muscle as taut as @ 
od 


‘The men crowded clover. 
“Two 
| Emmet met Herb’s eyes unfinchingly. 


Hert's hig hand shot out Eom 
| mets wrist tna vse, yanking it out of his shirt 

Front. He grabbed the book in his free hand 
And wrenched it from the boy's righ fingers 

‘What the men next saw were uttering sheets 
of paper—pages aod fragments of pages of the 
tak ns Hert ped it to pieces muttering the 
while 


be 

Fe s hort A Tight 
| "His words were cut short “ 
ee ‘te big driver's mouth, Pay 

ling ago the fuera hat 


“THEY crust him and eld hoa wp while 
he cleared his head. Fora moment all was 
confusion. ‘There was a milling about: a larger 
‘rele was cleared between the twor—the driver 
find the whiste-punk. 

‘Herd soon got his “The whistle 
unk stood te fet away from hin, is Gate 
Sioubled, his boy poised like aa animal —Hithe 
and sleek and crouching 

"The driver made a Tange for the figure that 
faced his, but simultancously Uhat figure carne 
alive, and they crashed with bone-splitting 

inthe rte ofthe ng. Thy bk 
 Kinanet wriggling away from the vine 
Hes are 

‘Them he war at him again, is Sts 

te "atthe driver's face and 

ice outrighe the by hy Wy pound but 
then getcrariys obs boctsoormed loed 
to the float, He could not dodge the boy's 
Fighting blows. 

"They clenched agin, this time to Herb's 
advantage. With ove arm locking the body 
{0 the boy. he pummeled him with the otber. 
‘This time Emmet could nat break away, bot 
stood Knotted while the driver's big fst ham- 


foot betoweet his legs: be felt around i 
twiddle that was making things go black. His 
breath seemed to have stopped altogether. 


Yes, the book as 
Rat squin ood the bration for of tee bg 
urver was before his eyes once more. 


HUNDRED ‘vices were thundering in his 
AA ened above them all there pen’ tose 
arly familar. He brought all of his ener 
ip into play agin, and fel biswelf hurting 


Ri is fi crashed aguinst somes 
thing har Tie felt hs ling there was 


‘smthng war end panting wnt 
ty ewes prev hin. He ottneried Ere ean 
‘only to be knocked back to the floor into what 
Seemed to be a whirlpool of dancing lights. 
The bocke-he tae—yer beck some 
one was shouting inhi a 
| ““Timeing be as oni feet once more, and 
o cevechel lore area t Sis tlvty 
fis mes sell proreling ne Neolles 
tought pero bis bint he became knot 
‘fry, ad slong tight arm Shot out ce 
a Agni fit nade a contact with ome 
‘hing hard; a pain shot through bis arm. 
"There was etch sou tat of The boy 
load for the ed prancing frm ut ould 
| scenly s blur Noe of faces He Dlink 
ESP ihe ocean na Te 
toon was So ml oo a wld 
‘ites tanto hin tod the ene ote OL ay 
tore above the wt. (Coan es pre 
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Whistle-Punk 


Kid ain't 0, whistlepunk. He's 
‘Bvo'a the cleanest Kanes I eer 


q im. He felt him 
self being lifted bodily tow bunk He struggled 
free from the arms that supported ‘him, the 
mist before his eyes cleared and. on the Boor 
tefore him he saw the body of Herb. ‘But i 
Aidit seem Tike Herb, “It was all crumpled 
4p, like something dead 
"irhen he any the Olt Boy. 
For moment neither of them spoke. The 
‘yen were unsteady abd watery 
Finally Ee found voice 
Wht’ the matter, Me. Codgy?" Even his 
range and far awa 
the Old Boy. wallowed, 
built for m0 
‘the men, 


R went up from all sides 
Yye,could start work on the tractor in the 
FWe'll he ncedin’'& new driver.” 
is afternoon, Mr. Cou 


“The OL Boy gasped "Well ll be ——" 
ent lok of concern cromed 
My Itterchure" he shouted 
arte to rise from the bunk 
‘ye be, boy.” The Old Boy put 
hour ‘Then, o the en 
ol 
1 looked down at the tattered frag- 
dl his voice came shakily—"My lit 
crea ripped to bits” 
“The OM Hoy souped over and picked up the 
loticbound cover af the book and lated 
the oe ie gl-cmbowed ite, “A wide 
prea over hs face 
igr this ain't Mterchure, Emmet,” he 


aper first. ‘They was a 
rnd two-cent stamp, and we'll send yuh all 
iterchute, free of charge.” And when it 
they collected two dollars. But it was 
worth it 
1 Oid Boy was chuckling. 
Yell, don’t that beut the Duteht" his fat 
jowls shook with merriment as he squinted 
inguin at the ttle, "T guess litterchure what 
‘This here title reads, “How to 
"He winked at the men 
“Well its litterchure, ain't it?” the boy 
d. “They anid it 
"Yes, i's litter 
history now, though 


ry, I guess. It's 


‘sa long way from searchlights to gyro- 
scopes—but Elmer Sperry, one of Amer- 
ica's greatest inventors, has both to his 
credit, and a host of other successful in- 
enslons besides: While most succesful 
Inventors specialize along rather restrict 
lines, this man's career offers remarkable 
demonstration of the versatility that can 
sometimes distinguish the constructive 
mind and temperament. Sperry is likely 
{o turn his attention to almost anything. 
How he created the most daszling beacon 
in the world and the marvelous spinning 
wheels thar keep ships upright in the fiere- 
st gales is an unparalleled story of ti- 
lumph over obstacles in a thrilling battle 
between human wits and matural forces. 
Read of these feats and other highlights of 
the career that swamped him with honors 
land medals for scientific achievement 


the March POPULAR SCIENCE MONTHLY. 
eee 
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EIZE the biggest thrill ever of- 

fered to man—the biggest a: 
venture since time began—smash 
into Aviation—the game for men 
with sporting blood! Step into a life 
of excitement, daring and big money 
—away from ‘a tame, narrow, hum- 
drum existence. 

‘Think what Aviation 
offers you. Thrills such 
‘as you never had before! 
‘The praise and plaudits 
of the multitude. And a 
chance to get in on the 
ground floor where re- 
wards will be unlimited! 

Amazing 
Opportunities 

Aviation is growing so 
swiftly that one can 
hardly keep track of all the aston- 
ishing new developments. Air mail 
routes have just been extended to 
form a vast aerial network over the 
entire U. S. Airlines and airplane 
factories are springing up all over the 
country. Men like Henry Ford are 
investing millions in the future of 
commercial Aviation in America! 
The possibilities are so tremendous 
that they stagger imagination! 

Everything is set for the greatest 
boom in history. Big fortunes came 
out of the automobile industry and 
‘out of motion pictures. Big fortunes 
will also come out of Aviation. The 
development of Aviation as an in- 
dustry is bringing with it a call 
for trained men. The opportuni- 
ties open cannot be overestimated. 
‘Those who qualify quickly should 
find themselves on the road to un- 
dreamed-of money—success—popu- 
larity—and prominence. 

Easy to Become an Aviation 

Expert 


plane 
‘Aurplane 
‘plane 


‘Reviat a 


Get into this thrilling business at 
once while the field is new and un- 


"Thats Positions 


/ 


crowded. Now—by a unique new 
plan—you can quickly secure at 
home, during spare time, the pre- 
liminary training necessary to get a 
start in the Aviation Industry, Ex- 
perts will teach you the sccrets— 
give you the inside facts that 


tion by our method is 
almost as fascinating 
the actual work itsel 
Every lesson is chock- 
full of interest—and 80 
absorbing that you ac- 
tually forget you are - 
studying. But best of 
all are the ultimate re- 
wards you are fitting 
yourself to gain, 


Send for FREE Book 

Send the coupon for our new, free 
book, just out—Opportunities in 
the Airplane Industry. It is un- 
usually interesting, reads like a 
romance, and gives vital facts about 
Aviation you never even dreamed 
of. You owe it to yourself to at 
least read it. We offer you a free 
copy now. No obligation. Mail the 
coupon for yours today. 


Now for One 


Kepateman 
Sichamiclan 


irertiaing” 


free 
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SCHOOL OF 
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| meearectletin see entree rags | 
| boomer re te 


150 MONEY MAKING OPPORTUNITIES SECTION 


PI fo Fur zs 
$5 000a¥eer 2 


sara 
hears 


etree ah oe 


Rear eteeret ree 


He 


THE LANDON SCHOOL 


4051 National Bldg., Cleveland, Ohio 


Big Guns in France 


shots on one of their proving grounds, If there 
‘vas nathing better to do, we were always glad 
to demonstrate that there was no deception, 
so Battery No. 1 started to crawl to Nuise- 
moat, a range near Chalons. 

‘Well, 2 woman, a French woman, fired the 
first American-made shell from an American 
made gun in France. The wife of a French 
pliysicam in charge of a hospital near by 
pushed the magueto handle, rather scared be- 
‘cause that gave her only one finger to put in 


HIE first shot fell at exactly 29,000 vars, 

and so did the third. ‘The secon fell ai 
29,300, and the fourth st 29,000." That was 
remarkably low dispersion, as all the Preach 
experts agreed. They had German prisoners 
igo and search the landscape for shell frag- 
tents, and measure the craters. ‘Thea the 


As he spoke, the French antiaircraft guns 


er ing for the Gia meed 19 beo 
‘Cor ual again and an observation plane was 
Fight overead. 

“That was September 2, and that evening at 
‘celebration dinner French and Americans 
‘outdid one another in predicting what would 


pee 
Escenas 
Sr Stee amas 
Sheet rr cacor 
accomplished musician, 

Sap St meine gr nn 
Seale eee es 
or rare re mae 
Heat sre se. Bice 
Sipe gee Sao 

"Satan ie Adal a 
ee et 

re 
harris cert iowa 
Sinus Acridine 
Sao iierer fre 

6 wat i eS hk 1 wi 
wus Sinan fn wat et wt 
a ka 


forgot all shout onder de tranrprt, ot 
en at mies an bet to were ou oar way 
to the frost 


HE, fist shot we fied at the Germans was 
‘om September 6, 1018. Just one fourteen 
inch shell weighing 1400 pounds. 

‘No wooer that was a lucky shot 
fred from the very spot at Rethondes inthe 
Forest of Compe portent of Par where 
two months later the Germans. signed the 
‘Xenitie in Marshal Poch’s private car- That 
was the frat of our early performances on the 
Tromt that led the ‘General Persh- 

to give us a in. the Binal battle 
ithe bag the Gertatas to Hethnwae 

But ur whimsical Fate followed ws even 
then, for that fixe shot was fred by Gun 
Number 2 before Number I could reach the 


front after doing its stuff at the proving ground. 
Number 2's crew got in frst after its erane car 
fan pit equipment had been delayed reachi 
Rethondes aly to have the erane capsize wt 
the transom bedplate September 3 they got 
it hack on the track, whereupon the erane base 
broke. September 5 pit and gun were ready, 
hat too late to fre that dayt and all 
were so dirty and mad that they went swim- 
ting in the Aisne. 

‘Gun 2 was now under one of the fightingest 
French Generals, Mangin, who liked Ameri 
‘cans and, ike them, wanted to get at the 
Boche. “Next morning he had an airplane to 


| spot for us. The gun in its wooded lair was 


Id to a nicety on (Cantina on pave 121 
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Big Guns in France 


(Continue, 130 
‘Tergnier, 41,000 yards away and, of course, 
invisible. 

We waited and waited. No word from the 
rviator. Later we heard he had found visi 
bility poor, run out of gusoline, and gone home. 
Lieut. E- D. Duckett, commanding the gun, 
‘got tired waiting 

Well never win a war this way,” he said 
“Let's fre off Uhe map.” 

‘The French said he could fre one shot. 

“Boo-oo-oo-gou!” said Gun 2, spurting a 
huge stream of fire and smoke, and sil sino 

ck, like a serpent that has struck—sort of 
sea serpent, [guess 

‘Before we could fire again, the French called 


Pi Coase firing,” they said. 
are leaving Tetguier Oar 


‘ust where that shot fell I never knew, but 
soon afterward German airplanes were coming 
= to sce where the earthquake had come 


sequts ahead to see ifthe track had bee eut.. 
‘The sky was lighted by gun flashes, search- 

lights fingered the clouds for enemy airplanes, 

we heard the erash of shells, or the jarring 

‘explosion of bombs. 


ATAINE sr th moring of Sptenber 
‘thee of Gund ee a 
few pit whence they were to hee upon a 
te ain a iby ata 
rest of the ct nt 
onction bekind the tannes Chen des Demos 
Front, and not far from the St: Gobain Forest 
‘whence the Berthas had shelled Pacis. Even 
tow, we were atthe potat on the whole western 
front nearest the French capital, frost which 
ver inore surely. the German were being 


Siren erage 

war here, band, Shing. Mangin had 
od gry Se ee Earn he 
Germans day und night. Only ton ays eters 

iad ules gret enmult ub the Sead 
‘Anerica Divan, besides « ot of Preach 
oven Now be was knocking the German 
tf he Chernin dr Dance ile and ost of 


Teton, breaking part of the famows Hindenburg 
Tine, We were thereto help, but before Gun # 
could fire from the new portion, Gu 1, come 
tianded by Lieutenant A. Martin, bad un 
"palo and at fo ohck he orig 
tember 10 we began to realize another 
ftmbition, to have something liken leet of our 
bnttleships on wheels atthe front. together 
Hater td and my all ra were 
being ametbled at St” Nusaire, ated ve days 
liter they had left for the reserve artillery base 
at Hlausrimont to be “on call” for any bot 
Aer tht ede Ce a 
Speaking of ht. scetors, the Preach 
iced one for Gun 1. Tt was a cemetery, 
named St. Christophe, on the western edge of 
fotos where thoands of nero for 
ie ee Sey came he omen on 
tml re he that gravee 
‘But as usual on our land cruise, 


ved at Fontenoy- 
was wrong end to. Now that 


‘car up a "¥” track the French 
Ined for that very purpose, but some doughbos 


saw us doing it and” (Continyed on poze 162) 
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Big Guns in France 


thus the story started. Now that it was early 
autumn, we had a good dose of “sunny 
France.” “Tt rained, oF tried to, about every 
day, until Lieutenant Duckett got impatient 
‘again. The French had promised him another 
Sister, guaranteed to Lave ull es tank, 

‘on September 14 he hada't shown up, so 
Gun‘? took a chance and fired ten shots at 
the German ammunition dump as best it 
‘could figure them out. Next dag weather was 
better, the aviator appeared 


‘Then came a message from the 
French. 
“It's enough,” they said, 


2 to Flayy-le-Martel, 


‘Wore where tbe map eyo 
"Speeds gut inneton ted woh el oe 


“aa breakfast time, tt 


place. is it, after al" they” said. 
“When itp light e founda gn tat sd 
*Flayy-leMartel” But thatsall here is above 
‘round bee. 


Twas true. Martel is French for hanmer, 


these, on October 16, the Germans left Mortiers, 

‘This was part of the retreat in which they 
were gently assisted by Gun 1, which had a 
duel with the Germans and fired 109 of its 
reat shells, two thirds of the 300 we thought 


Sy fl Be ere ing back or 
"Por two weeks was a one-sided duel. The 


ge Gu Had oi and take "Fo in 


ean, then 
‘om another dump still nearer. For five hours, 
thowe sbells weat on exploding, one after an- 
her, making the ight dcons “Rockets rd 
‘st 4 ting i ale,” all ight 


HE sir seme fof German planes ying 
‘around 


trent merrily along, but on September 27 there 
as a bed sign, Just about breakfast time 
Tne’ fellows: those Germans) Ueir shells 
Marted bursting over the gun 

Strack the gun car Fost. 

‘Gun Lote back the next morning, 8 
tember 28, by firing its fint shots at 
Grrmane "This rent the bombardevent that 
finally “sank’" Laon, and a teklch ob it 
‘The city ison a hil wrt of « butte standing 

‘outa the plain. Over behind the bill were 
the milrond yard and tracks coming into the 
Sy at te Germany vere ne ota and 
Supply movements.” Our job was to bio 


Sermon ca incr chews ting 
the city, im which 7000 reach 
still eft of its before-the-war pops 


Mosrox with the thrilling narrative ofthe fk 
crushing blows that made the German rat for peace. 
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Answers to Sam Loyd 
Puzzles on Page 74 


The Full Market Basket 
In the old marketing days, according, to 
‘Mra, Miller's statement, she could have filed 
iner basket and one third over for only two 
thirds of the cost of a full basket at present- 
day prices. ‘Therefore, a full basket at the pres- 
tent Uime costs twice as much as in the days of 


She said th the old price of a full basket 
war five dollars lea than today, and since 
Ute dt epeentgFalution, 
ty percent the entire gost of «present-day 
Tralee must be tem dollars, ax nennst five 
tales in the ob days. (Eight minten) 


Building a Home 
+ hanger char 


‘The Mysterious Letter A 
‘The placing of the figure 1 before the pro- 
fesor's mysterious A, « number composed of 
five fires, obviously increases i by 100,000, 
soften sams pt eo, Z 
re I place after the taysterious 
‘condition after A ‘plus 100,000 has een 
liplied by 3) f equivalent to multiplying 
Hy and ing 
‘Pherefore, from the profesor’ demonstra- 
tion, we deduce the equation: 8 times (A plus 
100,000) ‘equals 10 A plus 1, which solved, 
over the valve of Ato be 42,807. (Ten 
nutes) 


‘The Spratt Family's Pork 


Jack's capacity for lean pork is %/s minus 
Jay OF Hn OF & barrel per week, so that he eat 
at the of the barrel in five weeks. 
Tn that ‘Mis. Spratt will eat /is of « 
barrel of fat pork, At the end of five weeks, 
therefore, there will be left just 1/1 of « barrel 
it which wil mlce Ni. and Mrs Seat 
for five days.” ‘Therefore, eating most expedi- 
| tiously, it'll require just forty days for the 
Spratt to" dispose of the barrel of half fat 
fand half lean pork. (Sixteen minutes.) 


Rails and Acres 


be of a very accommo- 


field. it into twelve pieces 
build three-rail fence around one square foot, 
therefore the answer is found as I is to 48,500. 
(Twelve minutes.) 


A Puzzling Post Card 
elas ora hs tines fhe than I, how 
els ecg ng 
iy ae rene te dae ae 
ee eae eres 


‘Taking in a Partner 

Henzy's payment of 8.000 etal the 
alas of the Hrs entire sets at 909,00. 1k 
was before the reorganization the 
enior's interest was one and one fifth times 
that of the junior's: so the senior must have 
fowned $54,000 worth and the junior 845,000, 
‘To reduce these to a par with Uncle Henry's 
holding would require 2 of $21,000 to 
the senior and $14,000 to the junior, which just 
igpores of Henrys $9,000 fn eh. (Ten 
rimutes. 
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Never So Great 
ct foam nave 30) 
| ‘ante eet a eo 
| phosphorus is rare element 
Seale), not merely am inacees 


‘Then the alors were supposed to be absolutely 
immutable, But today the simple—though 
Still rather breath-taking—fact is that more 
than fifty elemental substances have been ob 
served in transiautation in the laborators 

Tn case of at least thirte—perhaps fe 
—ol the lighter of these, the transmutat 
has been effected by a hus 

"The. method originated 
Rutherford. It consists 


pro 
Tevdrogen nucle, are knocked frost the model 
of atoms of such elements ms nitrogen, alumi- 
‘hui, silcoa, phosphorus, sulphur, chlorine, 
and potassiam. Only. carbon and. oxygen 
‘ammong all the more abundant light elements 
failed’ to. yiekt, and ‘their rupture has been 
reported i a German laboratory. 


UT, according to modern atomic 
to remove a proton from the mack 
sulphur atom beau 
ito an ato 
the ip parie by 
‘elicit ejected the peat 
{he sulphur atom become an atom of chlorine 
Photographs have shown such kndgment of 
‘an alpha particle in a bombarded nucleus 
Cit tans bing edn ctr th 
Siw thepathwof abot 00 alpha part 
‘Such a tramaction woul trantfort sli 


ge in the nucleo 


the world's second most abundant element, into | 


Timuggested at the outset coalition between 
the electrical forees of air apd earth. 

T suggest a possible coalition between the 
ite and radium. 

The conception is based om the evlebrated 
hombaniment experiments of Sir E 
Ruitherford and tie less known (and. perha 
‘ot fully authenticated) experiment 
the German, Dr. Gasebler, thinks he ha 


Ttutherford’s experiments show that nitro 
seen, the gas that makes up four Bfths of the 
[Stmowphere, can be s0 bombarded with alpha 
particles from radium that hydrogen nuclei 
fre driven from its nucleus—that is hydrogen 
is produced from nitrogen. 


HE. cost of radium—around 83,000,000 
‘an ouinee—is largely due to the Tong ai 
laborious process of isolating it, and if electric 
treatment can, indeed, hasten the production, 
no expense tee be spared in the 
‘current —for a thowsand ses might be found 
forte ; i 
Here I ssigaest only its use as a perpetual 
source of ‘alpha particles, for the bombard 
tent uf compressed ait, that you might trans 
mute nitrogen into hydrogea. | Even a very 
small amount of hydrogen, thus prod 
wrould “unite exploivele with the oxrgen 
Shout it: and this ignition would cause the 


ius a gas engine with ai 
could 


4m airplane round and round the 
the engine itself was worn out. 
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Cont nos 


tion was in studying the heredity of individual 
tics that were sharply” contrasted, 
og fist and simplest experiments sve 
‘dea of the way he reached his goal. He 
the common pea as his first object of 
He knew that some peas were tal, | 
others dwarf; there were some with wrinkled 
‘king, others with smooth? some were yellow, | 
Others green. Taking these contrasting charac: 
{ers one at a time, he set out to learn the 
ellects of crossing the dillerent varieties, 
First he planted seeds of tall and” dwart 
nts, some several feet high, others afew 
Inches. “When these had grown into plants he 
fertilized the flowers of one varity ‘with the 
pollen af the other. ‘The seeds that resulted he 
wnted the next year. When these grew up 
| hetound that the plants of the new generation, 
EE | intend of bing nd ait 3 ight have 
‘expected were all tall. “Allowing these 
Hybrids or crosshreeds, to fertilize themselves 


Drise—the seeds grew into 
tall and dwarf, but in. defi 
thee tals to one dart 


ROM this Mendel concluded that the 
dwarf characteristic, upparent in the 
first generation, merely hd been held in sup. 
Presson while’ the tallnes. alone” appeared 
ible.” Accordingly be termed tho tall char 
| acter dominantand the dwar character ree 
‘Now he contin 
generations, ati th 
{Beets in every case produce onl di 
| continued todo 1 indeinitly. tno 
| the receives always bred 
every tee tally or 
The two remaing tal 
| duced mixed offspring in the same prop 
‘a did the orginal hybride-three tally to one 
Svart 
Tepenting the same sort of crosbroeding 


‘of averages still eld, 

renter complexity 

nd studied. 10,000 plants, 

pafermlag meaty 500 eronefeilisatoo sack 
Frejuiring a delicate operation. The vast 

| Ris evidence enabled him, in the end, to sub 
stitute demonstrated fact for theory” about 

Ireredity | 


F CHIE importance was the fact thatthe 
O'Neil ihe fist 
‘ir pure breeds tpl 
ing certain desired ‘character 
btained—a point of vital 
breeders of cate and. horses 
Tut more than that, Uy Te to 
tion of the constricting a 
‘iiscf reproduction, and of 
‘Thich thowe Hite bodies within the ell cad 
‘hromosomes play in controlling the character 
of coming generations 
Meanie, with the same vigor that he 
scared for secntfic truths, he earied on the 
| Gties of his religion. Elected by’ fellow monks 
| Svabbot of the monastery, he fought tieeesly 
it vainly n by" government 
authorities. : 
‘Dippointments met him at every, tum. 
In his greatest works, the world 
Yet appareatly"he never lost fi 
role aro his lig. 
indeed, his life was a concrete answer to | 
thon wh, sid acne and eligon cl not 


Tinea. And there he found new faith in a Law 
Giver. 


“My. time will soon come,” said Gregor 
jendel. Tt has. 
[ee 
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Continua F | 


ruller backed away from the feet of the bridal 
couple, who had assumed as nearly as possible 
the positions of the dummies thrown from the 


far.” For this scene, the fivver lay oa its side 
Over $10,000 A Year For Lacey be ae 
Former Factory Employes | i the tckaround, as though toe there by 


"The final shots in that location were cranked 
by the fist camera man in normal speed and 
| motion as the steam roller stolidy” ambled 
| aveay from the scene, leaving in its wake 
flat shapes—stripes of cloth eut in the outline 
of the lees couple, “The cera wan agin 
| stopped. bride and groom substituted for the 
‘lott strips, and as the camera again began to 
‘rank, the couple rose, embraced each other, 
| the ‘groom manfully righted the automobile, 
‘and both rode merrily away, 


“TiS rile 4 good comedy.” Dow p= | 
hesied, as the small caravan of cars 
turned toward Cinema City, om the northern 
‘outskirts of Holly wowed, 


‘A Profitable Business of Your Own 
for full or spare time. Barn §25 or 
| more a week In spare me, 
Double your full time pay. ‘This 
| practical method of home nstruc- 
| Hon has simplified everything. 
Why work for low pay’? Clever “anlon- 
increasing” display material is always need. 
he cod ly progressive businens enterprises of 
pleaty of excitement for us out there. avery description, $10 to $30 i alten paid 
“It be a good way to celebrate after you | for a single attractive show card, “Skilled 
so~ Rekatein this noon, Judy gaily suggested. | Show Card Writers command high aularion 
J Maybe—maybe not,” Doo replied. He was | —right from the start. 
silent for the rest of the trip to the studio, but | Propare now. No special ability needed, 
Judy, wancing from tne to time at the de- | Learn at home in spare time through this 
termined angle of his square, big-booed chin, | mort complete, practical method. Student 
the compressed outline of his lips | "A. Hart writes: “I make not less than 
and the tense frown that drew his brows | $2.09 an hour making show cards in spare 
together, Knew be was mppresting time."”" tay ‘Underwood while sila 
the excitement he felt for that allhim- | student) wrote: “Am with largo nign Co. 
portant interview, People ask me to do work alter rogular 


‘The president of Popular Players 1 | Many othors have learned Show Card 
eel ROE | wate GM hath ct 
sare ffi —— ; 
Peat, Kennel, 1 cant do sothing about TRY Sorat eo 
segs Wena on ey os ote ‘ink ee 
“You mean—you mean—Pupular Players wt “4 
iste Sahel 
unewhat irritably. “We keep our present 
sia gasp tel main’ so ee pons 
Ear 
"Toe young tn eco the de fom Nn 
Kee pus nce tered tes tae 
I~ nage 
cose nl inthe blows ner We ee 
St igs melas teeta cates 
a Sree i et fa 200s oh in wards 
eyes sl sorted wade kite ase 
eee. dent's face smoothed into kinder lines. 
Epa eek a ‘Sorry, my boy. If you're not working 
is ae De Bs te Wa ote we Te | when we start Pretaction again —marbe nest 
Be Maetrcyer'l tke nd diner Pageone | cy ne 
‘Where Shall | MAS Daw vagy tebled pele finn, | 


there warn ck at the oor dad Porter pat eats 
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nother 
jcrated 
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neti “ein i aly eet ene. Saget 
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ae ecupatin ~_] _stomdthe workl to (Continunt en mane ish BUREAU OF INVENTIVE SCIENCE 
Eterna eeneeereset/? i S| Depe ae ‘Rochester, New Tork, 


February, 1928 


The Movie Maker 
(Continued from page 158) 


ft al the a enor bacyrounds alld for in 
Yeah?” commented Porter with a yawn. 
“ Guess it's too late for that now.” 

Suddenly, within the quiet, tall young man 


stapling atthe don, the piberng intensity 


Ato fog ser ra ani 
fonkaight after might of grinding dra 
i'n makeshift laboratory, the constant 

rice of normal plearuren decent thes, 

fod even, at Limen of equate food for his 

Wingy nme ny ha he iit ay ec 

‘ary crpment and materials for experimen: 

{atlonall this accumulated. force of keen 

Aksire and Uhwarted effort Maze ont now it 8 

Shite hot rage at thee two who ruled «Peale 

Sith woe understanding and progress 


ate!” he mocked. “You're right it's 


fand. better 


fany new ideas into thi 
Tate to fall” 

tind then had the grace to be a little ashamed 
ol his ‘chins outburst,‘ the to me at 
im in dumb, open-mouthed amase= 
fet he felt a atrange reel, as though 
‘the ait. Gripning, 
hhe walled back to the desk and held out hs 
hand toward Reksteit 


ng, but never too 
‘Don paused, gasping for breath, 


ry, chiel. 1 know the shutdown hits | 
oo. But, golly, I wish I could have just 
months to show you, what my universal 


proce 
ty I've got an idea," boomed the general 
“Avg” dont you scout aro, 
Kenney, and see you cant aie some money 
‘in gour invention and forme predution wit 
Sf Jour own? ekstein ios Your work well 
‘ough to release any-pirture youd make on 
il yet aa 
hats right,” interrupted the pres 
sie of closing dren completely,” 
sre enh Jese you the lot 


cemphasined Eckstein 


‘And ye ‘a chance to 
your own production and put yo 

‘ero at the sate tine,” finished the general 
manager. 


ON looked from one to the other with a 


ve got eighteen dollars left from 
ye that would take care of 


"Get sone hackers, boy. Gel some backers! 
Tekstein. 
SET know hardly yong a Caieie bet 
Popular Players isn't kel 
vest in a new invention when they're lost 
TM dot", Jaeob Eckstein 


Pe ye 


ly, 
Creat hs eaten. 


{o'hlee sone fclray a the bt 
Ihave it rent free for six months if you star 
Margaret Morelandand takeoverher contract.” 
In the silence that followed this big-hearted 
offer, the present of, Popular Players ex- 


changed a 
=i elms 
ever, on the young director. He was fully | 
‘aware of the star's lost prestige and the causes 
for it, ‘while the amount of her salary was 
common, studio knowledge. Don knew that 


glee glance ‘wth bs 
je tgsiicance was pot lst, | 
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Ned Tyson” 
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id toe Pat Ne 
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(Contin from pave 139) 
ga oi own int 


‘blood ea 
nce. He loka steady at Eckstein and 
heutenant. 

“Fil take you for four months—September 
fet to January firsts” he sid briclye You 
‘can sign over Miss Moreland’s contract with 
the studio Iease “under the conditions ‘you 
mention.” 


DOS gatseton the doorstep ofthe adminis 
tration building and gased with specula- 
tive eves over Cinema City. In less than a 
month he would control a considerable portion 
of that Kingdom of make-believe. 

Tt was noon—hot August noon—and after 
months of drenching sunshine, the celestial 
‘leetrician had "hit" his giant carbon to 
‘et amperage and was giving the land of the 
‘movies fall food. ‘From the high unpainted 
‘wooden fence, where squatted rows of office 
buildings und laboratories, to the far sweep of, 
aed ‘toward the foothill, the 
‘ast acreage of Cinema City, jointly owned by 
Several motion picture companies, was baked 
4 dusty Sellow-brown. Spreading out beyond 
the long, low concrete buildings, the wwiward, 
hhigh-ched roofs of huge stage sheds loomed 

Farther stil eging the open its a 
waar the Weulrarth Tower, and 


was 30 stupen- 
fanntity of 
palling bin it 
appealed momentarily to his seme of humor 
Laker ,woll come eanou pensing, gi da 
so night drcges. the stain and ats 
‘rug of cecspiching the apparently er 
ppomble within « short time limit; but now, in 
the brief pause before the battle, be felt'an 
almost ridiculous sense of gait and reckless 
ss aero-hour courage. Let the fight 
‘was ready, though be had no weap 
nce iden and a eavily-harnl- 


Ss 


win wie i 
toi fom open sts om the lot Grensepainted 
feautier it evening” gown, their eyeiashos 
weighted with mastar.” "Thug policemen, 


Teather puttees and open-collared tan silk shirt 
‘bende a tattered. country lass with 


‘Pumps. A satiated cavaber, owt 
ieeath his arm: two stm bentifal 


age ghee in ane | 
pe Resor et 
Sree eee ete 


cae 


Teotrally Iovate, through hase wideapet 
‘indore Seated the fragrance of fink oni, 
The rich tomato scent of chile con carne the 
"Dosis Dap sriie enght him to Sh 

eo Saly cont Sat oal ced 


1 Tittle shriek of jor, 
‘question mark. 
“Did Eckstein—he did, be did? 


DRAW 
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‘TURN YOUR TALENT INTO MONEY 
Coreen can bom Sho © $40 fr weeks 
sqee enue Src me Bone ices fou Ra 
el mes Scns en i 
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Spevtemisw tr mae fye Natl vent 
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The Movie Maker 
(Continued trom vase 180) 


siven me the lot to play, with, just as you 
Props his morning he conladed 
exes, suspiciously bight, were fi 
invinble cree she was tracing with Uhe 
toe one small brown riding boot. 

‘Lending you the lot withont money to run 
it she commented with mournful aces, "is 
Tike handing a thirty man the Pacibe Ocean 
fore drink of water, Eckstei's giving yous 


Don's lips came together in a 
But we sign Monday.” 
Where can you get any money?” Judy 


pak at all’not 
claborate politeness. 
{ending the honor to you first.” 
“Met What can ldo?” Judy's voice was 
skeptical, but a lively interest began to show in 
the upturned corners of her mouth, ia her 
Inrightening eyes. 


bee own a corking story, worth atleast 
two thousand, don yout” 

‘yours without asking!” Judy sened 
Dent hand In bath ef beg te pumped op 
tnd down vigorously. And Yl work for 
nothing, ve saved caough to kexp me four 
is When do we start?” 

ie You a the paral no 

itu and double that for overtime 
Bat when the protis—" 

Mtaboy! duly, beamed yp at im 


stars Dinka faintly down upon the 
inated, richly colored ‘square in front of 
jrauinan's Egyptian Theater, and Pharaoh's 
our in bier gpicy along th wall, aed 
for the jury to fle out aud render verdict on | 
“Prone H Lining the boulevant were 
choicest gasoline chariots, with 


tot whl ow tite 
eater sung open and the seas 
tm rounded fonder and Weber. 


PT WAS intermision, Beautiful women in 
orgeows evening owns and cn i fall 
dress boyan to tickle. out; slowly, at fst, 
te the ot wa deny dense with bight 
moving figures aypiast. an aulaated buck ground 
a gleaming shirt fronts, Dlackbordereds Piee- 
Frlinnoe of Jewels on Tovely arms and shoul- 
fees: perfumes drifting on te warm, stil at; 
Ghatiering voice, with a rumbling masculine 
terme an avn of bila cock 
ted by a Hock of crows. In 
Steg auc ptr le at 
Buta he arayard fowls stow 
stone side ofthe court, near the replica of ax 
‘id Egyptian throne. Jody in a white silk 
tstdress, Don wearing. blue serge sui 
iy a the eT hint emer of he 
foup, otal ithe man with @ attrac 
Seethny tamed fee surveyed the hua 
ialooe ith yes al oy, halo 
‘And you're asking me to give up Bi 
comes wip inti bah “Fela 


im just ofcring you a tales easy job now 
that your plane is smashed. 
Oh TH hae anther next week.” replat 


Get out sour pencil PR 
‘tnd copy thetdack’ CF} 


youd 
Tree and prepaid, a deafumas's Wor? 
ie m 
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Deal oa eee 
sre curning big money 
as radio. designers a3 


radio executives, in 
broadcasting work, as 


1 Eee 


tadlo dealers. We have 
secs, rained 


thousands to 


Alter years of 
nce the Radio. Inst 
ite of America as 
evolved 2 new radio 
coure—the most up: 


MONEY MAKING OPPORTUNITIES SECTION 


The Movie Maker 


Sanaa aca emet sane 
apa ae Sea seen 
Riplertety 
prorat ag 
Prlpoicerlarty = een 
Rec rane apes oan err 
Se eee cree eae 
ee ee cores 
effin 
eee 
act nce ais ar 
anes naneen penres ome 
Speight 
eric en, ee ees 
Fionn 
Seep epg enon 
ease ery evict mee 
thought. A smooth white sear slashed straight 
across from ear to forehead was a badge of 
fore gta, 


ambere, a year before the war, be had doubled 
for a” handsome motion picture star when 
dangerous stunts were required. ‘This had pai 


chat hed ght seven err of 
heap, wntrigted lend twenty tails rom 
Los "Angeles tod hed sent for hin widowed 
twother td small sister. “As part of the land 
extended into the mouth of tall eanyen, be 
in Tondly called his “ranch,” ad. was 
‘ving money to sock it with blooded bores 
‘ren the wer dg calle. "He was one of the 
First to enlist. When he returns, Ure Years 
Inter, he found that his “ranch” bad become 
the penceful foale of & small chicken farm 
Dopertted by his mother, Dut by that time, 
Hes dbo si fo Sry ae he 
threw hs. hounding energies into, aviation, 
becoming a sunt pilot with = reord for hair 
Iced epee steal be ly 
the day ‘before, when he fad crashed wil 
Stunting for the comedy” Dow was direc 
Hwa glad he hal deeded the ranch to Juaty 
fm Unc mother's, deoth the yeas previous 


to-date of any offered 
today. All this first. 
quality equipment for 
experimental work ts 
fumished FREE WITH THE COURSE 
bere for making ercive diferent ex 
io circuits and the Peerless Signagra 
for code instruction. 


R.A. backed by RCA, G-E 
and Westinghouse 
maees CE REAT there 
trend Wercinghouses the Radio fstcane 
Sf America ean nd day pve the feat 

dio intruction obtalnalte sayehers 
Home Study Course 
Mecrgrer es cop arOpT AT 


HOMESwhch you please and tong 
you plese: 


‘The next crash might be tagged with his name 
and flowers 


Birnie der damsel ba josnty bas 
nd as Jory Sneed bie juny 

mustache he et Hal inclined, for afew months 
{east to Usrow in sou wits the Kid He 
flanced at the two and realised with a start 
{stt"Don el mo Linge be placed in that 
‘awsifcation, He had been only bineteen when 
Sidy had first trowght him home to « Sunday 
‘chicken dinner how the tall ungainly ld 


i 
p= rived he 
Seno Seer 
Spb re ates 
spleen 
agi Sentra eee et 
just come out. 
ieee dnt eine Sori bali, 


| ‘sas ang an ermine apes Pawsng atthe 


entrance as though to brace henelf against an 
‘oncoming, tide, she lifted her stall head 
Pemally. The tide swirled toward her and 
Margaret Moreland was submerged in'a wave 
of ‘congratulations. "As the crowd. shifted, 
Serr neil Vivacious brunete peck her 
‘oa the cheek and utter a delighted litte shriek 

“My dear! You were marvelous! Greatest 
| picture of your career!” 

Margaret, Moreland’s response was Tost in 
the babel of voices, but Judy's eyes sparkled 
with anger as she pressed nearee the entrance. 

tt just (Continued om paw 105) 
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Prepares and files 


mena! A MILLION 
emt DOLLAR 
CAN OPENER 


insults, Jerry turned for 
(ther, He was not a devotee of the pictures, 
fearing more for outdoor amusements, but he 


fardScm the star inthe great Biblical spo 
teed thet aud scored sucha triumph for hee 
thes Years bore, From acre curt she 
teed sagt relat er te 

fates and the gent clo shining 
= fot now, under her 


conceal: the ta 
cheeks, inclined 
‘drew her tined lips 


" [ RONTT ke the git in tat gl ep 


Liematetists | Brings Fortunes 


Oh, noi July was very poaitive. “She's 


oe. 
into 


"2 painted grimace. 


‘sweet thing--never any” scandal 


awfully 

arty re ee an ere To Agent 
tei, taattamte reed o Agents 
eee ia toe 


"Perhaps she loved his,” suggested S AMAZING story of big earings ig 
“Whatever it was be began to go offi ‘being written, today. by hundreds of 
ante ae teEmcke since, Teloot | men as the result of a revolutionary inven 
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The Movie Maker 
(Contin fram pane 16514 
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$50 to $250 a Week Paid to Good 
Cartoonists! "You Can Easily Learn 
‘This Fascinating Profession Right 


at Home in Spare Time. Send for 
Free Booklet Explaining Method. 


HERE, isn't 2 more attractive 
or highly paid profession today 
than cartooning, Millions of dollare 
are spent every year for good car 
toons by the 20,090 or more. news- 
papers and magazines in the United 
tates alone. Capable Cartoonis 
earn $50 to $250 a week. Fontaine 
Fox, Briggs, Bud Fisher, Sid Smith 
and others MAKE MORE MONEY 
than the presidents of many corpora- 
tions, Think of it! 
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ay for it 
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N. W., Washington, D. C. 
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he Gosley+Bandboxis the 
leading radio of today-deaause 


At last! The radio tube that needs no batteries! Here it is functioning quietly, th 
Sreotly poxertatly in ie nee Crone, G-tube recei ae AC Babes, of per 
Now, the Crosley A C Bandbox needs no more attention than you pay the clectric 
ie heer reer ines Wonderful 
to you at the WORLD'S LOWEST PRICE—$110 without tubes. tubes 
Combined with the Crosley facilities for economical manufacture is the patent 
situation of which Crosley has full advantage. Licensed to manufacture under the 
atents controlled by the electrical and radio industries, the Crosley Bandbox is 
‘NEW receiver incorporating latest radio developments, the most advanced ideas 
radio reception as well as sound reproduction. This outstanding engineering 
job is best understood when you consider its features are such as are found in 
radios twice and more its price. 

1. Com pare shielding of all elements. 


inigle cable connections. 


2, Absolute balance (genuine Neutro- 6. Single station selector. y 

dyne). 7. Mluminated dial The amazing new RCA alternating cure 
3+ Volume control 8, Adaptability to ANY type rent tubermthe UX 336 and UY s37— 
4 Acuminators for sharpest tuning. installation. utilize for their filaments and their heat~ 


‘The set is solidly mounted on a stout steel chassis. As all controls are assembled 
together in the front, cabinet panels are easily cut to allow their protrusion, The 
metal escutcheon is screwed on over the shafts and the installation has all the ap- 
ance of being built to order. 

large furniture manufacturers have designed console cabinets in which the 
Bandbox can be superbly installed. (Showers Bros. Co., of Bloomington, Ind., and 
the Wolf Mfg. Industries of Kokomo, Ind.) Powel Crosley, Jr. has approved 


them mechanically and acoustically and has seen to it that the famous Crosley 
Musicones are built in them so that the best type of loud speaker reproduction 
may be insured. 


The Bandbox is housed in a brown frosted crystalline finished metal case which 
is easily removed for console installation. 

See the new Crosley A C Bandbox at your dealer's NOW! Hear first hand its 
lightful performance! Enjoy the bee in radio a the least cost! Write Dept. 17, 
ou can't locate a dealer! 


NEW - Prete and devepent wok ofthe eat 
PE“D’ The General Eietrc Co, The Westinghouse Co 
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Montana, Wyoming, Colorado, New Merico and went, prices lightly higher pera sete 


© This seat on « radio, tool or ois burner advertinement signifies the approval af the INSTITUTE OF STANDARDS. See pare 8. 


‘From a pining, by Gant A Barker 


Julien Charles Tournier 


In the life program of Julien Charles 
Tournier, public recognition had no part. 
He began as an instrument maker in 
Edison’s laboratory. His forty-five years 
of service to electricity were completed 
in the same work, at the Schenectady 
plant of the General Electric Company. - 
He invented and contributed improve- 
ments to switches, sockets, fuse-plugs, 
and attachment plugs. He might 
have retired, had he so chosen, and 
lived in comfort; but his love for 
electricity was his life, and he was 
content. 


We publich his picture as a tribute to 
him and because he typified the thousands 
of men and women who have dedicated 
their lives to electrical development, 
The world will never know their names. 
They have no craving to be known. But their 
devotion is something quite beyond the 
interest of men in ordinary business. They 
deal with a power of vast usefulness. 
Within the ranks of the General Electric 
Company are many such men. Their 
spirit is the best assurance that elec- 
tricity will year by year find more 
and better ways to serve. 
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